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1.0 INTRODUCTION

Recent modifications to the HNanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) (Ecology et al. 1989) require the U.S,
Department of Energy (DOE) to implement the Hanford Past-Practice Strategy
(DOE-RL 1991}. The first step in the implementation of this strategy is the
200 Aggregate Area Management Study (200 AAMS) (TPA milestone M-27-00). The
purpose of the 200 AAMS will be to compile all environmental data and evaiuate
the usefulness of the data, identify contaminants of concern and applicable
remedial actions, focus future site characterization activities, and provide
defensible conceptual models. The 200 Areas has been divided into eight
source aggregate areas and two groundwater aggregate areas. The source
aggregate areas are based on major facility groups and the associated waste
disposal operations (U Plant, T Plant, etc.). Two groundwater aggregate areas
have been identified that encompass groundwater contamination underlying or
originating from the 200 West Area and the 200 East Area, respectively.

This document is a topical report which provides a compilation and
evaluation of available hydrogeologic and hydrochemical data collected in and
surrounding the 200 West Area. This data compilation and evaluation effort
has been conducted in support of the 200 West Groundwater Aggregate Area
Management Study. Information and conclusions found in this topical report
will be incorporated into the 200 West Groundwater Aggregate Area Management
Study report where appropriate.

This document provides a comprehensive overview of groundwater flow
characteristics in the 200 West Area and identify the extent and nature of
groundwater contamination associated with current and historical liquid waste
management operations in the 200 West Area. An emphasis has been placed on
integrating the available data so that an aggregate area-scale hydrogeologic
conceptual model can be constructed.

Objectives of the document are as follows.

« Compile and analyze all existing hydrogeologic and hydrochemical
data collected from within and surrounding the 200 West Area.

 Develop an area-wide conceptualization of groundwater flow
for both the unsaturated and saturated zones.

+ Develop a comprehensive hydrogeologic model for the 200 West
groundwater aggregate area.

e Identify and describe the nature and extent of groundwater

contamination associated with 200 West Area waste management
operations.

1-1
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2.0 GEOLOGY

The geology of the 200 West Area has been presented in detail by Lindsey
et al. (1991) and Bjornstad (1990). The following geologic description of the
200 West Area is a summarization of the geologic and stratigraphic relation-
ships as described by Lindsey et al. (1991). (For an in-depth description of
the geology and stratigraphy of the 200 West Area, refer to Lindsey et al.
[1991} and Bjornstad [1990].) Additional information on the Hanford Site
geology is provided by Delaney et al. (1991).

The uppermost basalt beneath the 200 West Area is the Elephant Mountain
Member of the Saddle Mountains Basalt. The Elephant Mountain Member is over-
1ain by the Ringold Formation which in this area consists of gravel unit A,
the Tower mud sequence, gravel unit E, and the upper unit (Figure 2-1).
Fluvial sequences B, C, and D are not present in the 200 West Area. The
Ringold Formation in this area is overlain by the Plio-Pleistocene unit, early
"Palouse" soil, and Hanford formation (Figure 2-1) (DOE 1988, Last et al.
1989). A discontinuous veneer of Holocene eolian deposits overlies the
Hanford formation.

-

2.1 BASALT GEOLOGY AND STRUCTURE

The 200 West Area is situated on the generally southward dipping north
1imb of the Cold Creek syncline, 1 to 5 km north of the syncline axis (Fig-
ure 2-2). The Gable Mountain-Gable Butte segment of the Umtanum Ridge anti-
cline 1ies approximately 4 km north of the 200 West Area. The axes of the
anticline and syncline are separated by a distance of 9 to 10 km, and the
crest of the anticline (as now exposed) is over 200 m higher than the
uppermost basalt layer in the syncliine axis. As a result, the basalts and
overlying sediments dip to the south and southwest beneath the 200 West Area.

The Elephant Mountain Member of the Saddle Mountains Basalt is the
uppermost basalt unit beneath the 200 West Area and it is continuous beneath
the entire area. The top of the Elephant Mountain Member, as portrayed in
Figure 2-2, dips to the southwest and south into the Cold Creek syncline,
reflecting the structure of the area. There is little evidence for signifi-
cant erosion into the top of the Elephant Mountain Member and no indication of
gr:signg? "windows" through the basalt into the underlying Rattlesnake Ridge
interbed.

2.2 RINGOLD FORMATION

The Ringold Formation in the 200 West Area is divided, from the bottom
to the top of the section, into the fluvial gravels of unit A, the paleosol
and lacustrine muds of the lower mud sequence, the fluvial gravels of unit E,
and the sands and lesser muds of the upper unit. Fluvial gravel units B, C,
and D are not found in the immediate vicinity of the 200 West Area.

The two Towest Ringold units in the 200 West Area, the fluvial gravels
of unit A and the Tower mud sequence, display similar trends. The fluvial
gravels and intercalated sands of unit A thicken and dip to the south and
southwest towards the axis of the Cold Creek syncline (Figures 2-3 and 2-4).

2-1
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The top of the unit is relatively flat, dipping to the west and southwest.
Intercalated lenticular sand and siit is most common in unit A in the western
and southern part of the area. The overlying overbank and lacustrine deposits
of the Tower mud sequence also thicken and dip to the south and southwest.
However, unlike unit A, the top of the lower mud sequence is irregular and the
interval pinches out in the northeastern corner of the 200 West Area (Fig-
ures 2-5 and 2-6).

Isopach and structure contour maps of fluvial gravel unit E (Figures 2-7
and 2-8) show trends not seen in the underlying strata of unit A and the lower
mud sequence. The gravels of unit E generally thin from the north-northwest
to the east-southeast. The unit is recognized by: (1) coarse texture;

(2) high proportion of quartzite and granitic clasts; (3) relatively Tow
calcium carbonate content; (4) partial consolidation; and (5) relatively low
natural-gamma response. This unit is present throughout the 200 West Area
ranging in total thickness from to m (Figure 2-7). The top of the unit
is irregular, displaying several highs in the northern and southern parts of
the area and several lows in the central part of the area. The top of unit E
generally dips to the southeast and climbs to the northeast. Intercalated
lenticular beds of sand and silt probably occur throughout the 200 West Area,
although predicting where they will occur is very difficult.

The upper unit is very discontinuous across the area because of post-
Ringold erosion. The upper unit in the 200 West Area consists of silty
overbank deposits and fluvial sands. It represents a transition to a lower
energy fluvial environment than that of Ringold FSE. The contact between the
upper Ringold and Ringold FSE is gradational, and is defined by the transition
where Tight-colored arkosic sand exceeds the amount of gravel. This unit is
recognized by: (1) abundance of well-sorted sand; (2) 1ight color, caused by
abundance of quartz and feldspar material over mafic material; and (3) vari-
able natural-gamma response (Bjornstad 1990). It only is found in the west,
north, and central parts of the 200 West Area. In these areas, the top of the
unit generally is dipping to the south-southwest (Figures 2-9 and 2-10).

2.3 PLIO-PLEISTOCENE UNIT

Plio-Pleistocene unit is largely restricted to the vicinity of 200 West
Area, pinching out near the northern, eastern, and southern boundaries of the
area (Figures 2-11 and 2-12). It represents an highly weathered surface that
developed atop of the Ringold Formation (Brown 1958, 1960C) and has two
distinct facies: pedogenic calcrete and basaltic detritus (DOE 1991). One or
both facies may be present. However, the pedogenic calcrete dominates in the
200 West Area. The calcrete layer generally consists of carbonate-rich silt
and sand interfingered with carbonate-poor silts and sands. It is locally
referred to as the "caliche layer". This caliche layer is moderately to
highly fractured (Lindsey et al. 1991). The differentiating features of this
unit are (1) high degree of cementation, (2) presence of root traces and
animal burrows in cores, and (3) white color (Bjornstad 1990). The amount of
calcium carbonate is variable; zones containing between 5 and 10% calcium
carbonate are referred to as calcic soil, while zones containing >10% are
usually very cemented and are referred to as calcrete (Machette 1985).
Boreholes located adjacent to Yakima Ridge indicate the unit extends into the
area west of the 200 West Area. The thickness of the unit is very irregular.
It is thickest in the southeast, southwest, and north-central parts of the
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area, while it thins in the south-central and central parts of the area.
Although no direct evidence exists indicating that erosional windows through
the unit are present, the isopach map (Figure 2-11) indicates that the unit
thins considerably in several areas. Within these areas, there is a good
possibility that erosional windows exist. Interbedded calcium carbonate-poor
Tithologies are found at many locations and in general calcium carbonate
content decreases to the south while the abundance of basaltic clasts
increases. The top of the unit generally dips to the south and southwest
although irregularities occur, especially in the center of the 200 West Area.

2.4 EARLY PALOUSE SOIL

Like the Plio-Pleistocene unit the early Palouse soil (Figures 2-13 and
2-14) is largely restricted to the vicinity of the 200 West Area. The unit is
differentiated from the overlying Hanford slackwater deposits by: (1) greater
calcium carbonate content; (2) cohesive structure in core sampies; (3) uniform
fine-grained texture; and (4) high natural gamma response in geophysical logs
(Bjornstad 1984). The upper contact is poorly defined grading into the lower
part of the Hanford formation. The early Palouse soils are unconsolidated and
less calcareous than the underlying Pilio-Pleistocene and are distinguished
from it by a high natural gamma response and Tower calcium carbonate content.
Although carbonate is present in the unit, no obvious pedogenic calcium
carbonate concentrations like those seen in the underlying Plio-Pleistocene
unit are found. The Toess-like sediments of the early Palouse soil are
uncemented. In the 200 West Area, the unit pinches out near the southern,
gastern, and northern boundaries. Boreholes tocated west of the 200 West Area
encounter the unit. The thickness of the unit varies irregularly. It is
thickest in the southwest, southeast, and central parts of the area.
Generally, the top of the unit dips to the south, although it becomes fairly
irregular in the southern half of the area.

2.5 HANFORD FORMATION

Hanford formation is divided into three facies: gravel-dominated, sand-
dominated, and slackwater. Studying the distribution of these facies types
and identifying similarities in Tithologic succession from borehole to
borehole across the 200 West Area indicates the Hanford formation can be
divided into at least two stratigraphic sequences. Typical 1ithologic succes-
sions used in defining the two Hanford formation sequences consist of fining
upwards packages, major fine-grained intervals, and laterally persistent
coarse-grained sequences. Mineralogic and geochemical data were not used in
differentiating sequences because of the Tack of a comprehensive mineralogic
and geochemical data set. The two sequences into which the Hanford formation
is divided, coarse-grained and fine-grained, are essentially the same units as
defined by Last et al. (1989). The coarse- and fine-grained sequences corres-
pond to the coarse-grained and basal slackwater sequences, respectively, of
Last et al. (1989). Neither of these sequences is continuous across the
entire 200 West Area, they both display marked changes in thickness and
continuity, and are texturally very heterogeneous.

The fine-grained sequence of the Hanford formation in the 200 West Area
is thick, but locally discontinuous (Figures 2-15 and 2-16). The sequence is
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0-to 32 m thick and consists dominantly of silt, silty sand, and sand typical
of the slackwater facies interbedded with coarser sands 1ike those comprising
the sand-dominated facies. Thin (<3-m) intervals dominated by the gravel
facies are found locally. The sand and silt consists of fine- to coarse-
grained plane to cross-bedded sand and silt that commonly display normally
graded rhythmites a few centimeters to several tens of centimeters thick in
outcrop (Myers and Price 1979, DOE 1988). These sediments were deposited in
transitional areas adjacent to main flood channels and in slackwater
conditions and backfiood areas (DOE 1988)., They are locally referred to as
the "Basal Slackwater Sequence". The distribution of facies within the
sequence is variable, although the fine-grained segquence generally fines to
the south where the slackwater facies becomes more common. The fine-grained
sequence is not found in the northern part of the area, and it generally
thickens to the south. An erosional scour through the sequence is present in
the central part of the 200 West Area. This scour is elongated in a north-
south direction.

The coarse-grained sequence of the Hanford formation consists of
interstratified gravel, sand, and lesser siit, Gravel-dominated deposits
typical of the gravel facies generally dominate the sequence. However, at
some Tocalities, deposits typical of the sand-dominated facies dominate the
coarse-grained sequence. The coarse-grained facies is distinguished by a
coarse-grained sand to a boulder gravel that display massive bedding, plane to
low angle bedding, and large scale cross bedding in outcrop. The matrix is
commoniy lacking in gravels, giving them an open framework appearance. Minor,
laterally discontinuous silty deposits like those that form the slackwater
facies are found locally. The thickness and distribution of individual facies
within the coarse-grained sequence is variable. Fining upwards sequences,
going from coarser to finer gravel, and gravel, sand, and/or silt are present
at some locations. The coarse-grained sequence is up to 45 m thick and
Taterally discontinuous, being found in the northern, east-central, and
eastern parts of the area (Figures 2-17). The base of the sequence is incised
into underlying strata of the fine-grained sequence and, where that unit is
absent, the coarse-grained sequence fiils an erosional scour. The contact
between the coarse-grained sequence and underlying strata is generally sharp,
consisting of gravel facies strata overlying the fines of the fine-grained
sequence, the early Palouse soil, and the Plio-Pleistocene unit.

2.6 HOLOCENE SURFICIAL DEPOSITS

Holocene-aged deposits in the 200 West Area are dominated by eolian
sheet sands. These sands tend to consist of very fine- to medium-grained,
occasionally silty sands. The eolian deposits have been removed from much of
the area by construction activities. Where the eolian sands are found, they
tend to be deposited in thin (<3-m) sheets. Dunes are not generally well
developed within the 200 West Area.
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3.0 HYDRAULIC PROPERTIES OF PARTIALLY SATURATED ZONE,
UNCONFINED AND CONFINED AQUIFERS

In evaiuating the health and environmental risks associated with a waste
disposal site at the surface, an understanding of how water migrates through
the different lithologic layers is essential. Of critical importance is the
determination of each Tayer’s hydraulic properties. This discussion focuses
on the measurement of the hydraulic properties, where these properties were
measured, and their application to the stratigraphic units described by
Lindsey (1991).

3.1 PARTIALLY SATURATED ZONE

The partially saturated zone or vadose zone is the region above the
water table in which the pore spaces of the sediments are usually only
partially filled with water. This zone in the 200 West Area encompasses, in
ascending order, the following major 1ithologic units {(Lindsey et al. 1991):
Ringoid fluvial gravel unit E, upper Ringold unit, Plio-Pleistocene, early
Palouse soils, Hanford fine-grained sequence, and Hanford coarse-grained
sequence. A generalized description of each of these units is provided in
Chapter 2. Figure 3-1 is a fence diagram showing the thickness and distri-
bution of these units within the partially saturated zone in the 200 West
Area. Movement of water through these sediments to the water table is con-
troited by the following factors: (1) depth to the water table (Figure 3-2);
(2) amount of both natural and artificial recharge; (3) thickness, location,
and dip of the underlying sediments; and (4) the hydraulic properties and
moisture content of these sediments.

3.1.1 Measurement of Unsaturated Hydraulic Conductivity

Although a variety of methods has been developed to measure the soils
hydraulic functions (Klute 1986), these are often costly and difficult to
implement, especially for unsaturated hydraulic conductivity. An aiternative
to direct measurement of unsaturated hydraulic conductivity is to use theo-
retical methods that predict the conductivity from measured soil water
retention data (van Genuchten 1991). Rockhold et al. (1988) compared direct
measurement of unsaturated hydraulic conductivities to those predicted from
measured water retention data for three sites at Hanford. They found that
each method produced results different from other methods and recommend that
several methods should be used to determine unsaturated hydraulic conductivi-
ties. Although only water retention data have been reported for the sediments
in the 200 West Area, there is an ongoing effort to directly measure the
unsaturated hydraulic conductivity. Once that data become available, a com-
parison will be made between directly measured unsaturated hydraulic and that
predicted by measured soil water retention data.

Thirty-five samples from the 200 West Area have had water retention data
measured. These samples collected from the wells shown in Figure 3-3. Eleven
of these measurements were reported by Bjornstad (1990). The remaining 24
samples were analyzed as part of the ongoing performance assessment of the Tow
level burial grounds. When possible, both the wetting (w) and drying (d)
curves are given. For each of these samples, a laboratory measured, saturated
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hydraulic conductivity is also given (Appendix A). van Genuchten’s computer
program RETC (1978) uses a nonlinear, least-squares curve fitting routine to
match the measured soil water retention data to the following equation:

(0,-9,)

—t T E 1
£ [1+(agp)A"® ()

where:
© = volumetric moisture content
0, = saturated moisture content
8. = residual moisture content
van Genuchten curve fitting parameter (1/cm)
matric potential (suction head (-cm))
= gan ?5nuchten curve fitting parameter
= - n.

Soe- an
"

Using Mualem’s (1976) general model (equation 2) to predict the
hydraulic conductivity from soil retention data,

£(5,) | 2
x(S,) = Ks'[—m] 2)

where f(Se) = fos.;—%f)-

where S, = (8 - 8.)/(6, - 0.), ¢ is a pore-connectivity parameter estimated by
Mualem {1976) to be about 0.5 as an average for many soils. Equations 2 and 3
are from van Genuchten (1991, pl3).

van Genuchten (1978) derived a closed form analytic solution to equa-
tion 1 to predict the relative hydraulic conductivity (K.) by assuming
m=1-1/n at a specified volumetric moisture content. This solution is given
in equation 3.

- (6-9,) 1/2 {4 - (0-6,) 1/mim
K, = [W] {1-[1 (W) 12)2 (3)

) The unsaturated hydraulic conductivity at a specified moisture content
is:

K(0) = Ky *K, (4)
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Saturated hydraulic conductivities for each of the samples were measured
in the laboratory using a permeameter. Drying curve parameters were obtained
by setting ©, at total porosity. The values of 6., ay, and n were then fitted
to the drainage data. The wetting curve was then scaled by fixing the values
for 8, and n equal to those determined by the drainage data and 6, and «, were
fitted using RETC (1978). The value for the saturated hydraulic conductivity
for the wetting curve (K,,) was obtained using:

(O0n8,) 1172 (0,505 142
K., (m) (1- [—(9‘—::—9:—)] ) (5)
KW = sz*Kld (6)

from Lenhard and Parker (1987). The added subscript (w) and (d) refer to
wetting and drying curves. The results of the 1inear regression analyses for
the sediment samples from the 200 West Area are given in Appendix A.

3.1.1.1 Ringold Fluvial &ravel Unit E. ATthough this unit is present
throughout the 200 West Area, the unsaturated portion of this unit varies in
thickness from 0 m in the south to 64 m in the north (Figure 3-4). Two
drainage water retention curves (Bjornstad 1990) have been measured for the
two sediment samples from this unit as shown in Appendix A, Figures A-10 and
A-11. For comparison in this hydrostratigraphic unit, the hydraulic conduc-
tivity curves for these samples have been combined in Figure 3-5. The samples
were taken from well 299-W7-2 on the northern edge of the 200 West Area at
depths of 47.1 and 67.1 m. As can be seen in Figure 3-5, there is a consid-
erable difference between the two curves. Bjornstad (1990) explains the
sample taken at 67.1 m may be significantly compacted or cemented judged by
it’s relatively low saturated volumetric moisture content. However, there are
too few samples for comparison. Since this unit is widespread across the

200 West Area, more water retention curves, both wetting and drying along with
a sieve analyses, need to be measured for this unit.

3.1.1.2 Upper Ringold. A total of 11 drainage and 10 imbibition curves were
measured (Figures 3-6, 3-7, and Appendix A, Figures A-12 through A-28). All
but one were measured as part of the ongoing performance assessment for the
Tow Tevel burial grounds. These samples, except for W7-2, came from sampling
interval 29.9- to 43.3-m in well 299-W7-9. Data from well W7-2 were reported
by Bjornstad (1990) and were taken at a depth of 30 m. The range in
Taboratory-measured saturated hydraulic conductivity is from 0.000165 to
0.0011 cm/s for the samples from well 299-W7-9. The sample from well 289-W7-2
has a saturated hydraulic conductivity of 0.037 cm/s, which is 30 times higher
than the highest one measured in well 299-W7-9., To account for this differ-
ence, an inspection of the well log from 299-W7-2 indicates that this sample
was taken very close to the contact with Ringold gravel unit E and may be part
of the transition between these two units.

Although the shape of the unsaturated hydraulic conductivity curves for

all of the sampTes from well 299-W7-9 are similar {Figure 3-6), a close exam-
ination at a moisture content 0.20 reveals two orders of magnitude difference
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between the minimum (sample at 34.1 m) and maximum (sample at 40.2 m) values
for unsaturated hydraulic conductivity. However, at saturation, the hydraulic
conductivity for sample at 34.1 m is higher by a factor of 4 than the sample
at 40.2 m. This difference is most likely due to stight changes in clay,
silt, and sand content.

3.1.1.3 Plio-Pleistocene. This unit is hydrologically important because the
highly cemented zones within it could cause laterally spreading and perched
water table development from downward percolating water. Five drainage and
four imbibition water retention curves have been measured for this formation
(Figures 3-8, 3-9, and Appendix A, Figures A-29 through A-37). These curves
show a high degree of variability for both saturated hydraulic conductivities
(1.3£-06 to ]1.3E-04 cm/s for the samples from well 299-W7-9 [calcretel and
1.6E-2 cm/s for the sample from well 299-W7-2 [calcic so0il]) and saturated
water content (0.33 to 0.52). The variation between the moisture character-
istic curves taken from well 299-W7-9 is due to differences in grain size and
degree of cementation and compaction. Because there is such a large variation
fzr these curves, more moisture characteristic curves should be measured for
this unit. '

3.1.1.4 Early Palouse Soils. As part of the performance assessment of the
low level waste burial grounds, two water retention curves (Figures 3-10,
3-11, and Appendix A, Figures A-38 through A-41) were measured in the early
Palouse soils. These samples were taken at depths of 21.0 and 21.6 m from
well 299-W7-9. Sieve analysis (Appendix A, Figures A-37 and A-39) indicate
that both are very fine-grained samples composed of mostly fine sand and silt

with 1ittle variability between the samples. However, two samples from the

same well are not enough to show any variability and more moisture retention
curves should be measured for this unit.

3.1.1.5 Hanford Formation. As described in Chapter 2 in the 200 West Area,
the Hanford formation has been divided into two sequences: a fined-grained
sandy and silty sequence overiain by a coarse-grained gravel sequence. Of
particular importance is the presence of flood channel of coarse-grained
gravel sequence running north-south under Z Plant toward U Pond and bisecting
200 West Area. The location of this flood channel is defined by the absence
of the fine-grained sequence in the center of 200 West Area (Figure 2-16).

Thirteen drying and six wetting water retention curves (Figures 3-12,
2-13, and Appendix A, Figures A-42 through A-60) for the Hanford formation
were measured on samples taken from wells 299-W7-5, 299-W7-9, 299-W10-13,
299-W15-2, 299-W15-16, and 299-W18-21. Samples from well 299-W7-5, 299-W10-13
(13.7 and 24.4 m), 299-W15-16, and 299-W18-21 were reported by Bjornstad
{1990). The other samples were measured as part of the performance assessment
effort on the Tow level waste burial grounds. The sample taken from well
299-W15-2 at 30.5 m was measured in the fine-grained sequence. The rest of
these samples were measured in the coarse-grained facies. The saturated
hydraulic conductivity for these samples varies widely, ranging from 7.0E-6 to
5.5E-2 em/s. Particle size analysis (Appendix A, Figures A-38, A-40, and
A-42) indicates that samples taken from wells 299-W7-9 (19.8 m) and 299-W10-13
(12.2 and 18.3 m) are sand and silt rather than gravels. If these samples are
eliminated, the range of saturated hydraulic conductivity for the gravel
facies is 0.011 - 0.055 cm/s. However, calculated unsaturated conductivities
range several orders of magnitude at Tower moisture contents.
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3.1.2 Summary of Unsaturated Zone Hydrologic Parameters

The functional relationship between unsaturated hydraulic conductivity,
matric potential, and moisture content has been calculated for a number of
samples in the sediments underlying the 200 West Area. The curve fitting
parameters for all of the samples measured are given in Table 3-1. It is
evident from these samples that both saturated and unsaturated hydraulic
conductivity can vary by several orders of magnitude within a 1itholiogic unit.
This illustrates the need for evaluating sample location and textural descrip-
tion when selecting moisture characteristic curves. Typically, the choice of
a water retention curve is made by examining water retention curves (Appendix
A) along with the particle size analyses (Appendix A) to distinguish litholo-
gies with significantly different soil textures and hydraulic conductivities.

3.2 SATURATED ZONE

The saturated zone within the 200 West Area consists of the unconfined
aquifer within gravel unit E of the Ringold Formation, the confined aquifer,
gravel unit A of the Ringold Formation beneath the Tower mud unit and the
confined aquifers within the basalt.

3.2.1 Unconfined Aquifer

The water table underlying the 200 West Groundwater aggregate area is
contained within the Ringold Formation gravel unit E (Lindsey, et al 1991).
This unit is generally described in Chapter 2. Gravel unit E is a clast-
supported granule to cobble gravel with a sandy matrix. Intercalated sands
and muds aiso are found {Lindsey et al. 1991). The bottom of the unconfined
aquifer may either be the lower mud sequence of the Ringold Formation or the
basalt where the mud sequence is absent. The lower mud unit of the Ringold
F?rm?ggg? thins in the north and east part of the 200 West Area (Lindsey et
al. .

3.2,1.1 Hydraulic Properties. Hydraulic properties of transmissivity and/or
hydraulic conductivity have been determined for some of the wells in the 200
West Area. The properties were determined from the results of aquifer tests,
either constant discharge-recovery tests or instantaneous slug tests. The
majority of the constant discharge-recovery pumping tests were single well
tests of partially penetrating wells and, therefore, there is little
information on storage properties for the unconfined aquifer. Some of the
shortcomings that have to be accounted for with single well pump tests are
pump influences and well losses. The majority of the constant discharge-
recovery tests were analyzed with the Cooper-Jacob straight 1ine method

( 19 ). The major shortcoming to analyzing the results of slug tests
are the limited areal influence of the test, the potential sandpack
influences, the limited stress applied to the aquifer, and the relatively low
values of transmissivity for which the tests are interpretable. The majority
of the slug tests were analyzed using the updated Bouwer and Rice method
(19__). Table 3-2 lists the transmissivity (T) and hydraulic conductivity (K)
values of the upper unconfined aguifer known for wells in the 200 West Area.
Compilation of test data are provided (Appendix B) and Newcomer et al. (1992).
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A map of the T values (Figure 3-14) was constructed from the results of
the aquifer tests. The map indicates that there are two relatively higher
zones of I, one located at the s%uth end of the area with a T value of about
50,000 ft°/d (to_convert ft® to m° multiply by 0.093) (near well W18-22) and
the othe{ Jjust north of the center of the area with a T value of about
5,000 ft°/d (near well W10-14). Between the two zones of higg Tis a
relatively Tow T zone with values ranging from 20 to 1,000 ft°/d. The map of
T values resembles the water table map (Figure 3-15). The higher T values are
associated with the groundwater mounds present underneath the area. A map of
K (Figure 3-16) will not be influenced by the thickness of the saturated zone.
The K values used to configure the map are determined directly with the use of
the Bouwer-Rice method (19_) slug test analysis or indirectly determined from
the T values resulting from constant discharge-recovery tests. The K values
were determined for this report using the thickness of the stressed interval
(since the stressed interval and not the total thickness was tested). Since
the aquifer is over 61 m thick, using the thickness of the aquifer to deter-
mine K values may lead to an underestimate if the entire thickness of the
aquifer was not stressed during the test. The map of K shows similar trends
as the map of T. There is a high K area in the center of the map and to the
north of the center, which correspond to the high T areas. The maps of K and
T are preliminary because of the varying methods used to determine these
properties, and the lack of information in some areas.

3.2.1.2 Groundwater Flow Directions. The elevation of the water table ranges
between 143 and 137 m (Figure 3-15). The higher elevations are near the
groundwater mound beneath the presently dry U Pond wastewater facilities. The
groundwater flow is dominated by the existing mounds. The flow directions are
to the east at the south end of the 200 West Area, to the north and northeast
at the north end of the 200 West Area. Artificial recharge at U Pond system
raised the level of the water table about 26 m since the mid-1940s (Newcomer
1990). The groundwater mound is dissipating since the decommissioning of

U Pond in 1984. The mound has declined approximately 3 m during the late
1980s. A detailed discussion of the changes in the configuration of the water
table for period of 1980-1990 is provided by Newcomer (1990).

The flow directions in the unconfined aquifer are likely to change
directions as the groundwater mound dissipates. The direction of groundwater
flow after the mound dissipates will 1ikely be similar to the flow directions
prior to the construction of U Pond. Figure 3-17 shows estimated 1944 water
table map for the 200 Areas. Wastewater facilities were not present in 1944,

3.2.1.3 Vertical Gradients. Wells monitoring the upper unconfined aquifer
have a higher head than adjacent wells monitoring the Tower unconfined aquifer
above the Tower mud seguence. This head difference indicates a downward
gradient exists. Plots of the water level in wells 2-W18-21, 2-Wi18-22 (deep
well), 2-W7-2, and 2-W7-3 (deep well) are shown in Figures 3-18 and 3-19. The
water level in the wells monitoring the upper unconfined will decline with the
decline in the groundwater mounds.
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3.2.2 Confined Aquifer

The uppermost confined aquifer is contained either within gravel unit A
of the Ringold Formation, or the basalts and interbeds of the Columbia River
Basalt Group. Few wells penetrate the confined aquifer in the 200 West Area,
and therefore Tittle information regarding the hydrogeology exists.
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Figure 3-1: Generalized stratigraphy of partially saturated
sediments beneath the 200 West Area.
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Figure 3-4: Isopach map of the unsaturated Ringold Gravel Unit E.
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Figure 3-5: Hydraulic conductivity as a function of volumetric moisture
content for Ringold Gravel Unit E {Drainage Data).
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Figure 3-6: Hydraulic conductivity as a function of volumetric moisture
content for upper Ringold (Drainage Data).
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Figure 3-7: Hydraulic conductivity as a function of volumetric moisture
content for upper Ringold (Imbibition Data).
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Figure 3-9: Hydraulic conductivity as a function of volumetric moisture

content for the Plio-Pleistocene (Imbibition Data).
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Figure 3-10: Hydraulic conductivity as a function of volumetric moisture
content for the Early Palouse Soils (Drainage Data).
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Figure 3-11: Hydraulic conductivity as a function of volumetric moisture
content for the Early Palouse Soils (Imbibition Data).
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Figure 3-12: Hydraulic conductivity as a function of volumetric moisture
content for the Hanford fm (Drainage Data).
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Figure 3-13: Hydraulic conductivity as a function of volumetric moisture
content for the Hanford fin (Imbibition Data).
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Figure 3-14: Transmissivity Map of the 200 West Area.
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Figure 3-15: June, 1991 Water Table Map for the 200 West Area.
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2-W15-2 (30.5 m)

Table 3-1. Summary of van Genuchten Curve Fitting Parameters
_ __for the Major Lithologic Units.
Saturated
Residual Saturated Alpha Hydraulic
vVolunetric Volumetric 1/cm n Conductivity
Sample Content Content cn/s
Ringold Gravel Unit E
(Orainage)
2-W7-2 (47.1 m) 0.0000 0.4617 0.1254 1.3260 2.10E-02
2-W7-2 (67.1 m) 0.0380 0.2621 0.1045 1.4913 2.70-03
Upper Ringold {Drainage)
2-W7-9 (29.9 m} 0.0523 0.3513 0.01%0 2.6425 1.656-04
2-W7r-9 (30.2 m) 0.1010 0.3293 0.0115 1.7885 1.65E-4*
i 2-W7-9 (1.7 m) 0.0480 0.3710 0.4714 1.4763 2.10e-04
2-47-9 (32.0 m) 0.0451 0.3566 0.1991 1.5410 2.10E-4*
2-N7-9 (34.1 m) 0.0054 0.4096 1.1499 1.2873 1.10E-03
2-W7-9 (34.7 m) ¢.0116 0.4121 0.2886 $.5303 1.10E-3*
2-W7-9 (40.2 m) 0.0319 0.3182 0.0944 1.8400 3.00E-04
2-W7-9 (40.8 m) 0.0268 6.3734 0.1292 1.5518 3.00E-4*
2-W7-% {43.3 m) 0.0411 0.4183 0.0773 2.3868 1.80E-04
2-Wr-9 42.7 m) 0.0478 0.4058 0.0458 2.3266 1.80E-4*
2-W7~-2 (28.8 m) 0.0430 0.4169 0.0557 1.9675 3.70E-02
Upper Ringold
(Imbibition)
2+W7-9 (29.9 m) 0.0532 0.,2503 0.0213 2.6425 5.89E-05
2-W7-9 (30.2 m) 0.1010 0.2847 0.0131 1.7886 9.58E-05
2-W7-9 (31.7 m) 0.0460 0.2063 0.1555 1.4763 3.59E-05
2-W7-9 {32.0 m) 0.0451 0.2443 0.1659 1.53140 6.87E-03
2-W7-9 (34.1 m) 0.0054 0.2051 0.1607 1.2873 1.89E-04
2-W7-9 (34.7 m} 0.0116 0.1815 0.1389 1.5303 1.29E-04
2-W7-9 (40.2 m) 0.0319 0.2249 0.0951 1.8400 1.12E-04
2-W7-9 (40.8 m} 0.0268 0.2520 0.0975 1.5518 1.02E-04
2-W7-9 (43.3 m) 0.0411 0.2348 0.0883 2.3848 3.40E-05
2-W7-9 (42.7 m) 0.0478 0.2437 ¢.0752 2.3266 3.96E-05
Pltio-Pleistocens
{Drainage)
2-W7-9 (24.4 m) 0.6000 0.5163 0.0622 1.1981 &.30E-05
2-W7-9 (25.0 m) 0.0000 0.4747 0.0123 1.4571 6.30E-5%
2-W7-9 (25.8 m) 0.0000 0.3348 0.0243 1.3972 1.30E-04
2-Wi5-2 (36.6 m) 0.0779 0.3845 0.0051 1.7721 1.30E-06
2-Wr-2 (19.8 m) 0.0054 0.6292 0.3403 1.3444 &.80E-02
Plio-Pleistocene
(Imbibition)
2-W7-9 (24.4 m) 0.0000 0.3656 0.0147 1.1981 6.30E-05
2-W7-9 (25.0 m) 0.0000 0.3847 0.0108 1.457 3.73E-05
2-W7-9 (26.8 m) 0.0000 0.2319 0.0147 1.3972 5.19E-05
2-W15-2 (36.8 m) 0.0779 0.3121 0.0049 1.7721 7.85€-07
Early Palouge Soils
{Crainage)
2-47-9 (21.0 m) 0.05800 0.4489 D0.0043 3.1449 1.40E-04
2-W7-9 (21.6 m) 0.0_4_52 0.5094 0.00&9 2.9810 1.40E-4*
Early Palouse Soils
(Imbibition)
2-W7-9 (21.0 m) 0.05600 0.3751 0.0058 3.1449 8.27E-05
2-W7-9 €21.6 m) 0.0452 0.4048 0.0140 2.9810 7.39€-05
Hanford Formation (Fine-
grained Sequence)
(Drainage) 0.0407 0.4272 0.1071 1.4734 7.70E-04
2-W15-2 (30,5 m)
Hanford Formation (Fine-
grained Sequence)
(Imbibition) 0.0407 0.2274 0.1060 1.4734 1.25E-04
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Saturated
Saturated Alpha Hydraulic
Volumetric 1/7cm n Conductivity
Sarple Content cm/s
Hanford Formation (Coarse-
grained Sequence)
{Orainage) 0.0000 0.377 0.2698 1.1893 1.20E-02
2-W7-9 (3.1 m) 0.0000 0.3414 0.1902 1.2234 1.20E-2%
2+W7+9 (3.4 m) 8.0000 0.5336 0.0181 1.5550 7.00E-06
2-47-9 (19.8 m) 0.0520 0.3827 0.0663 2.4706 1.40E-05
2-W10-13 (12.2 m) 0.0230 0.3424 0.1137 1.6829 1,10E-05
2-W10-13 (18.3 m) 0.0000 0.3924 0.1570 1.2507 1.60E-02
2+W7-5 (3.1 m) 0.0400 0.3915 0.0408 2.0672 1.10E-02
2-W10-13 (13.7 m) 0.1020 0.4955 0.2785 1.3713 2.70E-02
2-W10-13 (24.4 m) 0.0420 0.4375 0.0736 1.8185 3.60E-02
2-W15-16 (12.2 m) 0.0190 0.3719 G.1368 1.2885 1.10E-02
2+-W15-16 (33.5 m) 0.0030 0.5083 1.8666 1.2474 5.50E-02
2-Wi8-21 (7.6 m) 0.0730 0.3988 0.0289 2.1349 1.10e-02
2-W18-21 (12.2 m)
Hanford Formation (Coarse-
grained Sequence)
(Imbibition) 0.0000 C.1950 0.0232 1.1893 2.42E-03
2-W7-9 (3.1 m) 0.0000 0.1889 0.0259 1.2234 2.73:-03
2-W7-9 (3.4 m) 0.0000 0.3845 0.0159 1.5550 3.09E-06
2-W7-9 (19.8 m) 0.0621 0.2530 0.0772 2.4706 3.88E-06
2-W10-13 (12.2 m) 0.0233 0.1931 0.0777 1.6829 2.27E-06
2-Wi0-13 (18.3)
e e e e

*
Saturated hydraulic conductivity is the second of a paired samples.
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Table 3-2. Transmissivity and Hydraulic Conductivity Values
for the Unconfined Aquifer.
distance from
Hanford water [evel to
Vell coordinates T K bottom
Number . wWest north ft2/day ft/day of screen
W62 75302 45571 500 50 12
w7-1 78501 46551 1400 140 13
wr-2 77385 46519 740 7% 5
W7-4 77040 45435 2800 95 2
W7-5 76816 48509 170 8.5 1:3.
i
w7-6 76816 46509 40 4 9
Ww7-7 76519 46509 45 5 17
w79 78889 46549 26 9
W7-10 75564 45921 18 1 10
W8-1 79200 46551 80 8 15
[ wo-1 79507 44508 50 2.5 1
v10-13 78297 43137 7000 700 12
W10-14 78330 43143 3500 350 5
wig-14°2 78330 43943 900 20
W10-15 75858 43791 540 33 10
W10-16 75825 43130 540 33 10
w10-17 75844 42751 5000 260 1
|| wi0-18 75610 42439 2500 140 18
W15-15 78103 40330 10000 1000 22
W15-1& 77387 40269 12000 1200 20
W15-17 77387 40221 12000, 273200
Wi5-18 77383 39705 14000 "% 1400 10
Wi5-19 7772 41041 20 1 10
W15-20 78120 41028 ey .75 10 9
W15-22 76150 41504 . . 1000 50 20
wi5-23 73119 T*4b580 300 20 6
W15-24 78096 39851, 600 40 8
Wis-21 78080 37794 51000 5100 10
W1g-22 78109 37334 420 42 10
W18-23 78120 18987 23000 2300 21
wig-2¢ 77180 38598 44000 4400 10
W18-25 76034 37786 400 20 20
v18-26 78097 39477 200 10 1
w19-31 75457 38275 2400 120 20
W19-32 75459 37887 20 1 20
w21-1 71382 35358 29000 9
W22-40 73041.7 36242.3 600 20 10
W22-41 73033.8 38242.1 140 8 12
w22-42 73079.6 36052,7 190 12 10
w22-43 73376.5 36339, 1 790 20 12
W23-13 76067 36040 1800 90 20
W23-14 76082 35529 27 1.4 19
w25-8 77049 33441 8o 5 1%
W26-9 76801.1 32048.7 480 30 16
W26-10 75456 33557 1125 75 15
w26-11° 75793 33526 .005 15
W26-12 76172 32933 90 5 18

up:At time of test well was completed in the bottom of the unconfined aquifer, values not used in

b\-lell monitors the bottom of the unconfined, values not used in maps.,

“Well monitors a perched zone, values not used in mape to convert from \'t2

0.0930 to convert from ft to meters multiply by 0.3048.

3-2¢9
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4.0 HYDROCHEMISTRY

This section describes contaminant plume distributions beneath the
200 West Area. The plume geometries were developed from a review of published
contaminant piume studies and compilation of information from the Hanford
Environmental Information System (HEIS) database. This section does not
contain a discussion of the source units that contributed to the groundwater
contamination in this area. That information is contained in the technical
baseline reports and AAMS source reports for U Plant, Z Plant, S Plant, and
T Plant (DOE-RL 1992a-d).

As part of the 200 AAMS program, 1imited groundwater sampling is being
conducted to help refine the 1ist of contaminants of concern and contaminant
plume geometries. The goal is to supplement existing information to more
accurately assess contaminant plume distributions. The analytical results are
added to the database as it is received from the laboratories and used to
modify the plume geometries. '

4.1 EXISTING CONTAMINANT PLUME INFORMATION

Groundwater contaminant plume mapping in the 200 West Area has been
conducted on selected constituents since the 1940s. In support of the current
200 AAMS program, the most recent information regarding pTlume distributions in
the area has been reviewed. Four studies have been identified that contain
contaminant plume maps and/or information on contaminant detections in the
200 West Area (Evans et al. 1990, Jaquish and Bryce 1990, Serkowski and Jordan
1989, and DOE 1991). Published data more recent than June 1990 (except for
the 200 West Area carbon tetrachloride investigation), have not been available
primarily due to an interruption of laboratory services during the period from
June 199C until May 1991, during which time no sampling for hazardous
chemistry constituents was conducted. Samples for radicactive constituents
were collected from select wells and archived for later analysis. Those
samples are being analyzed in conjunction with normally scheduled samples.
Therefore, the most recent published information is based on groundwater
samples collected in 1989 and/or the first half of 1990. The one report that
contains more recent information is the Expedited Response Action Proposal
(EE/CA & EA) for 200 West Area Carbon Tetrachloride Plume (DOE-RL 1991b) This
study was primarily directed toward understanding the distribution of only one
constituent (carbon tetrachloride) although other volatile organics were
sampled and analyzed.

4.2 CONTAMINANT PLUME MAPPING

The Hanford Site Groundwater Database was queried for all contaminants
that have been detected in both 200 West and 200 East groundwater samples
analyzed since January 1, 1988. The term "contaminants" refers to any
chemical or constituent that is listed in:

e 40 CFR 141 and 143, Primary and Secondary Drinking Water
Regulations

« FR 54 22062, Proposed Drinking Water MCL
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« 40 CFR 264, Appendix IV, the RCRA "Long List"
» WAC 173-200-040, Model Toxics Control Act

+ DOE Order 5400.5. Derived Concentration Guides (DCG) for
Radionuclides.

The contaminants that exceeded a standard were then compiled and the
results are presented in Table 4-1. The information from the most recent
published studies has been integrated with the contaminant detection deter-
minations to develop pTume distribution maps for the constituents identified
in Table 4-1. Maps were developed from average concentration values of
constituents from samplings which were reported in the groundwater database
from the period 1/1/88 to 12/15/91. This approach was chosen to provide a
gross indication of the extent of contamination of each constituent as well as
sufficient data for contouring. The average values for each well (by consti-
tuent) used in developing the plume maps are contained in Appendix C.

The maps can be categorized into four groupings based on areal extent of

~ contamination (widespread, intermediate, localized, and indeterminate). A

summary of these categorizations (by contaminant) is contained Table 4-2.
These plume maps accompany brief discussions of each contaminant found in the
groundwater beneath the 200 West Area.

4.2.1 Arsenic

At least three separate areas of arsenic contamination potentially exist
in 200 West Area groundwater as illustrated in Figure 4-1. A problem exists
in the interpretation of the analytical data because the analytical detection
Timit (5 ppb) exceeds the most stringent regulatory 1imit (Washington Water
Quality Standard [WWQS] = 0.05 ppb). Illustrated in Figure 4-1 are those
areas that exceed the detection limit.

4.2.2 Chromium

Two areas of chromium contamination appear to exist as shown in Fig-
ure 4-2. A1l three of the applicable regulatory standards for this constitu-
ent (WWQS, Drinking Water Standard [DWS], and Maximum Concentration Limit
[MCL]) are equivalent (50 ppb) and exceed the detection limit (10 ppb). The
area of contamination Tocated in the southeast corner of the 200 West Area is
defined by only one point. It appears to be a persistent contaminant and
other detection level exceedences are present in the area and to the east.

4.2.3 Fluoride

Two minor areas of fluoride contamination potentially exist which exceed
the DWS and MCL standard of 4 ppm. The plume map for this constituent is
presented in Figure 4-3.
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4.2.4 Carbon Tetrachloride

The distribution of this constituent is described in detail by DOE-RL
(1991b) and the contaminant plume map for that study is reproduced in this
document as Figure 4-4. The data are from groundwater sampling conducted from
January 1988 until April 199i. The most stringent limit for this constituent
is 0.3 ppb (WWQS) which is well below the 5-ppb detection 1imit. This
contaminant has the largest extent of contamination beneath the 200 West Area.

4.2.5 Chloroform

The chloroform contaminant plumes illustrated in Figure 4-5 has its
centers of mass close to those of the carbon tetrachloride plumes. The main
plume roughly mimics the shape of the distribution of the much larger carbon
tetrachloride contamination illustrated in Figure 4-4. A potential process
which may account for a large portion of this distribution may be the biodeg-
radation of the carbon tetrachloride, although the addition of chloroform to
the groundwater system by other processes may have occurred {e.g., byproduct
of process water chlorination or direct disposal). The most stringent applic-
able standard for this contaminant is 7 ppb (WWQS), much higher than the
carbon tetrachloride standard.

4.2.6 Trichloroethylene

This is the third volatile organic contaminant found in highest
concentration in the central portion of 200 West (Figure 4-6). As with
chloroform, the two plumes of contamination appear to roughly mimic the carbon
tetrachloride distribution. In the case of trichloroethylene, the detection
limit (5 ppb) exceeds the most stringent standard (WWQS = 3 ppb). Therefore,
?he limits of the plume may be even larger than what is illustrated in the

igure.

4.2.7 HNitrate

Figure 4-7 illustrates the nitrate plume distribution. The DWS and MCL
standard for nitrate is 45 ppm. These areas of contamination can be seen to
ﬁﬁiSt beneath the central portion of the 200 West Area and extending well to

e east.

4.2.8 Gross Alpha and Gross Beta

By and large the distribution of the radionuclide contamination beneath
the 200 West Area is confined to the southern and northeastern portion of the
area. This distribution is well illustrated in the gross alpha and gross beta
plume maps (Figures 4-8 and 4-9). This pattern of contamiration is distinct
from that of the volatile organics in that very 1ittle radionuclide contami-
nation is present beneath the central portion of the area. The applicable
standards are 15 pCi/L (WWQS, DWS) for gross alpha, and 50 pCi/L (WWQS, DWS)
for gross beta. The detection 1imit for each gross indicator constituent is
well below the applicable standard.
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The detection limit for iodine-129 is equivalent to the DWS and MCL
standard of 1 pCi/L. Two distinct plumes beneath the 200 West Area are
illustrated in Figure 4-10. The plumes coincide with the general radionuclide

"distribution discussed in Section 4.2.8, but also extend well to the southeast
of the 200 West Area.

4.2.10 Plutonium-239/240

A single well contained plutonfum-239/240 contamination that exceeded
Ehe Dws4standard of 1 pCi/L. The area of contamination is illustrated in
igure 4-11.

4.2.11 Technetium-99

The contaminant plume distribution for technetium-99 (Figure 4-12) is
very similar to that of the southern plume for jodine-129 (Figure 4-10)
although somewhat more restricted. The DWS and MCL for this constituent is
200 gCi/L. The area of contamination extends to the east of the 200 West Area
oundary.

4.2.12 Tritium

Tritium is a contaminant that has been sampled for and analyzed exten-
sively due to its mobility and suitability for use as a contamination indica-
tor species. The distribution of this constituent beneath the 200 West Area
is presented in Figure 4-13. The general radionuclide contamination pattern
beneath the 200 West Area is mimicked by this constituent with the modifica-
tion of a more extensive eastward spread of contamination. The detection
1imit (0.5 nCi/L} is well below the most stringent regulatory standards (DWS,
WWQS, MCL = 20 nCi/L}.

4.2.13 Uranium

Uranium contamination appears in two areas beneath the 200 West Area as
illustrated in Figure 4-14. The areas of contamination are of limited extent,
but contain contamination well in excess of the 40-pCi/L DWS and MCL 1imit.
4.2.14 Composite Plume Maps

Composite plume maps of the areas of radioactive and hazardous contami-
nation for the constituents discussed above are contained in Figures 4-15 and

4-16. These figures illustrate the areas of contamination that must be
addressed when considering all contamination that exceed regulatory standards.
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5.0 GEOHYDROLOGIC MODEL FOR THE 200 WEST AREA GROUNDWATER AAMS

The shape and extent of contaminant plumes within the study area are
controlied by the source terms and hydraulic properties of the underilying
Tithologic units. The purpose of this study was to provide and interpreti
measured hydrologic parameters for each of the different layers to develop a
geohydrologic model. This model can be divided into two general sectijons:
(1) movement of water through the unsaturated zone, and (2) movement of water
through the unconfined and confined aquifers.

5.1 PARTIALLY SATURATED ZONE

To help understand the movement of water through the unsaturated zone,
Figures 5-1 through 5-6 show the distribution and thickness of the sediments
comprising the unsaturated zone in a three dimensional perspective. In each
successive figure, the overlying formations have been removed from the field
of view. Important features of the unsaturated zone in the 200 West Area are
the lack of Hanford fine-grained sequence in the central and northern portions
of the area (Figure 5-2), the presence of early Palouse and Plio-Pleistocene
(Figures 5-3 and 5-4) throughout most of the area, and the presence of upper
Ringold in the northern and central portions of the area (Figure 5-5). All of
these sediments are fine-grained with a different moisture retention curve and
a Tower saturated hydraulic conductivity than the Hanford coarse-grained
sequence and the Ringold gravel unit E. Water movement through all these
sediments will be controlled by the amount of recharge at the surface for a
steady state condition, and the moisture content, recharge, hysteresis, and
unsaturated hydraulic conductivity for a transient condition.

Water movement through partially saturated sediments can be described
Richard’s (1931) extension to Darcy’s law, which added the provision that
conductivity is now a function of saturation [i.e., K = K(8)]:

g = K(0) VH (7)

where:

Darcy flux (cm/s)

hydraulic conductivity (cm/s)

volumetric moisture content

V = vector differential operator, representing the three-dimensional

operator in space [in this case the spatial gradient of hydraulic

head (cm)]

H = hydraulic head (cm).

D RO
It ®n
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For a steady state, one-dimensional, and vertically aligned unsaturated
soil column, equation (1) becomes:

= 99
g=K(8) [1+32 ()] (8)

where:
¢ = matric potential [suction head {cm)]
z = vertical cartesian coordinate (cm)
d = differential.

Under the unit gradient assumption, only the force of gravity is
considered and all other forces are consider negligible. Therefore, the
hydrauilic gradient under steady state assumption becomes one,

8 - S
[1+€%(Q)] 1  because 1> Z(8) (9)

and the hydraulic conductivity at a specified moisture content is equal to the
Darcy flux:

g = K(0) . (10)

Once the relationship between unsaturated hydraulic conductivity and
moisture content for a particular sediment is known (given in Chapter 3), the
unit gradient assumption can be used to (1) estimate initial conditions for
multi-dimensional, transient numerical models, and (2) estimate a travel time
through the vadose zone for a one-dimensional wetting front. The initial
conditions for a numerical model can be estimated from the moisture character-
istic curves by setting the Darcy flux equal to the recharge across the top
boundary. This assumes uniform recharge across that boundary. Travel time
through the vadose zone can be estimated using the following approach. The
velocity of groundwater water for saturated conditions is:

v=1—92 (11)

laerrbc:iva

where:

n = affective porosity.

effective

For unsaturated conditions, N .. in equation 5 is replaced by ©
(volumetric moisture content at a speﬁﬁ%1c recharge). The travel time (t)
through each soil layer of thickness L is:

(L = 6)
t = e O —ites 12
ag (12)

5-2
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The total travel time (T) through the unsaturated zone is:

N
L; 0,
z; q

where:
N = number of layers
i = index of the soil layer.

Travel time to the water table has been calculated for the lithologies
observed in the 200 West Area. Only the major lithologic unit was considered
and facies changes within each of these units were ignored. This example is
given only to iilustrate the following: (1) the unit gradient condition for
calculating travel times through the vadose zone; (2) differences between
travel times calculated with drainage and imbibition curves; (3} differences
between different recharge rates; and (4) differences between different
moisture characteristic curves for the same 1ithologic unit.

Examples 1 and 2 in Table 5-1 have a recharge rate equal to 0.5 cm/y,
while exampies 3 and 4 have a recharge rate equal to 5 cm/yr. For these
examples, increasing the recharge rate by a factor of 10 has resulted in an
eightfold decrease in travel time. The use of different moisture character-
jstic curves for the same lithologic rock type can produce large differences
(2,311 yr for example 1, and 1,376 yr for example 2) in travel time through
the vadose zone. The use of both drainage and imbibition curves is to provide
a bounding calculation, since the unsaturated hydraulic conductivity is also
dependent on the hysteritic path. Further, the examples given in Table 5-1
i1lustrate the need to collect site-specific information on the physical
properties of the partially saturated zone.

The unit gradient approaéh is a only first approximation for travel
time. It does not take into account multidimensional flow or a source term
that changes over time. Under transient conditions, the unit gradient
approach will not work because the unsaturated hydrauiic conductivity within
in a single unit is dependent on the wetting and drying paths within the
hysteresis cycle, moisture content, and the amount of recharge. Additionaily,
with interbedded coarse and fine-grained sediments, a capillary barrier can
form at the top of coarse grained sediments. This capillary barrier forms
when unsaturated hydraulic conductivity of the coarse grained sediments is
Tower than the overlying finer grained sediments. The approximate travel time
may be caiculated for the transient case by applying a2 numerical model.

5-3
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5.2 SATURATED ZONE CONCEPTUAL MODEL SUMMARY

Movement of water within the saturated zone occurs within the unconfined
aquifer. The unconfined aquifer in the area of study is within the Ringold
Formation stratigraphic unit. The unconfined aquifer consists of gravel unit
E in all but the northeast section of the study area where the aquifer also
consists of gravel unit A. Figure 5-7, which shows the surface of saturated
gravel unit E and the formations beneath, conceptualizes the unconfined aqui-
fer in three dimensions for the area of study. Figure 5-8 shows the extent of
the Tower mud unit and Figure 5-9 shows the surface of gravel unit A.

The upper boundary of the unconfined aquifer is the water table
(Figure 5-7). The water table within the area of study has a high of over
143 m above mean sea Tevel (June 1991) and a low of <137 m above mean sea
Tevel {June 1991). The water table is mound shaped, with the center of the
mougd approximately located beneath the dry 216-U-10 Pond which was deactiv-
ated in 1984.

The bottom boundary of the unconfined aquifer is the lower mud unit of
the Ringold Formation in all but the northeast portion of the study area.
Figure 5-8 shows the extent of the Tower mud unit within the study area. The
Elephant mountain basalt is the base of the unconfined aquifer (Figure 5-10)
where the Tower mud unit is not present.

Hydraulic properties of the upper unconfined aquifer within the study
area can be loosely classified into three zones; northern, central, and
southern. The northern zone has high hydraulic conductivity values
(>100 ft/d} trending north-south. The central zone has high hydraulic
conductivity values (>1,000 ft/d) trending southwest-northeast. Low hydraulic
conductivity values (<10 ft/d) separate the northern from the central zone.
The southern zone has low hydraulic conductivity values (<10 ft/d) trending
southwest-northeast.

Contaminant movement within the upper uncenfined aquifer is illustrated
with streamlines in Figure 5-11. This figure shows a map of hydraulic conduc-
tivity of the upper unconfined aquifer, water table elevations, and stream-
tines with time markers emanating from selected points. The rate of fluid
movement will differ between the hydraulic conductivity zones. The time
markers shown on Figure 5-11 illustrate the rate differences between zones.
For a contaminant to travel 610 m under present conditions, it will take 3 yr
in the northern zone, <1 yr in the central zone, and 10 to 20 yr in the
southern zone.
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Elephant Mountain Basalt to Plio-Pleistocene.

Figure 5-4.
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Figure 5-11. Water Table Elevations and Streamlines with Time Markers
Overlain on the Hydraulic Conductivities for the 200 West Area.
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Table 5-1.

Drainage Curves

Travel Time Calculations for Several Sampies from
the Partially Saturated Zone.

Imbibition Curves

Natural Rechar_g_e sflux in %é!_verg = 5.0

Unit Sample No. | Thickness | Curve | Mofsture | Calculated | Curve | Moisture | Calculated
{cm) Content Travel Content Travel
Time Time
Exsmple 1
Ranford (Coarse} W7-9 3.1m 2804.16 1] 0.17% 981.5 1 0.118 641.8
Hanford (Fine)** W15-2 30.5m 1615.44 D 0.14%9 481.4 1 0.109 352.2
Early Palouse W7-% 21.6m 304.8 D 0.095 57.9 1 0.093 56.7
Plio-Pleistocene W1i5-2 356.6m 304.8 D .24 146.3 1 0.213 129.8
Upper Ringold W7-9 34.1m 457.2 D 0.177 161.8 1 0.107 97.8
Ringold Unit E W7=2 47.1m 1341.12 D 0.18 482.7 p¥ 0.18 __482.7
Total Travel Time in Years 2311.6 1781.0
Natural Recharge (fiux in em/yrd = 9.5
Example 2
Hanford (Coarse) w10-13 13.7m 2804.16 o> 0.04 335.5 D* 0.06 336.5
Hanford (Fina)** Wi5-2 30.5m 1615.44 D 0.149 481.4 1 0.109 352.2
Early Palouse W79 21.6m 304.8 () 0.09 54.9 I 0.087 53
Plio-Pleistocene W7-9 26.8m 304.8 D 0.14 85.3 1 0.1 67.1
Upper Ringold W7-9 40.2m 457.2 D 0.085 n.7 1 0.075 68,6
Ringold Gravel E W7-2 67.1m 1341.12 p* 0.127 340.6 p* 0.127 340.6
Total Travel Time in Years 1376.4 1218.0
_Notural Recharge (flux in em/yrd = 0.5
Example 3
Hanford (Coarse) W7-9 3.1m 2804.16 D 0.208 116.7 ¢ 0.12 67.3
Hanford (Fine)** Wis-2 30.5m 1615.44 b 0.193 &2.4 I 0,136 439
Early Palouse W7-9 21.0m 304.8 D 0.127 7.7 1 e.123 7.5
Plio-Pleistocene Wis5-2 36.6m 304.8 D 0.315 19.2 1 0.285 17.4
Upper Ringold W7-9 34.1m 457.2 D 0.222 20.3 1 0.132 12.1
Ringold Unit E W7-2 47.1m 1341.12 D 0.133 59.3 p* 0.133 59.3
Total Travel Time in Years 285.6 207.5
[ Hatural Recharoe (Flux jn cm/yrd = 5.0
Example 4 !
Hanford (Coarse) ¥10-13 13.7m 2804.16 D* 0.074 41.5 D* 0.074 41.5
Hanford (Fine)** W15-2 30.5m 1615.44 D 0.193 62.4 I 0.136 43.9
Early Palouse W7-9 21.6m 304.8 1] 0.13 7.9 1 0.123 7.5
Plio-Pleistocene W7-9 26.8m 304.8 D 0.19 1.6 I 0.148 9
Upper Ringold §7-9 40.2m 457.2 D 0.115 10.5 I 0.1 9.1
Ringold Gravel E W7-2 67.1m 1341.12 D* 0.143 38.3 D* 0.143 38.3
Total Travel Time in Years 172.2 149.3

Sample number follows the following format llell-Identification Kumber followed by the depth (m} of sample

Curve Type D = Drainage, I = Imbibition
*Ro imbibition curves measured for this sample
**0nly one sample wag measured for this unit
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APPENDIX A

SUMMARY OF MOISTURE RETENTION DATA FOR
THE WELLS IN 200 WEST AREA
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[Ringold Gravel Unit £ Well 209-W7-2, 47.1 m Depth Drainage Dala

|Matric Potentlal (-cm) 5 16 15 20 30 40 50 75 501 1020 3060
Volumetric Watar Content 0414 0382 0343 0312 0281 0263 0253 0233 0416 0103 0054
van Genuchten Paramaters | Resdual Molsture Content = 0.000 | Saturated Molsture Content = 0.4617 Alpha = 0.1254/cm | N = 1.326 | K(sat) = 2.10E-02 crvt

Ingold Gravel Uni £ Wel 200-W/-2, 67.1 m Depih Drainaga Data

Maric Potential {-cm) 5 10 6 20 30 40 60 76 601 1020 3060

Volumetric Water Content 0.238 0231 0219 0201 0175 0168 0.457 015 0424 0.122 008

van Genuchten Paramalers | Resdual Molstre Gontent = 0,088 | Saturated Moisture Content = 0.262 | Alpha = 0.1045/cm | N = 1.4913 | K{sal) = 2.70£-03 cm
{Upper Ringold Fm Weil 200-W7-9, 29.8 m Depth, Sampla 0-098 Dralnage Data . |
Matric Potential (-om) 0 10 21 31 48 74 103 164 203 300 500 650 1000 2000 3000
Volumetric Watar Content 0351 035 0340 0348 0234 0.181 0147 0.112 0094 0072 0057 0053 0044 0054 0053
van Genuchlen Paramelers | Readual Moisture Contant = 0,052 | Salurated Moisiure Content = 0.351 | Alpha = 0.019/cm | N = 2,642 | K{sal) = 1.65E-04 /s
[Upper Ringold tm Weil 200-W7-5, 20.9 m Dapth, Sample 0-098 [mbibition Data

Matric Potential {-cm) 0 iz 2 al 40 73 100 150 200 300 500 700 1000 2000 3000
Volumetric Water Content 0268 0.248 0226 0208 0.167 0142 0.118 0089 0078 0062 0053 0052 0044 0.054 0053
van Genuchien Parameters | Rasdual Molsie Gontent = 0,052 | Saturated Molsture Content = 0.250 | Alpha = 0.021/cm | N = 2.642 | K{sal) = 5.80E-05 Vs
{Opper Ringold Fm Wall 209-W7-9, 30.2 m Depth, Sampie 0-098 Drainage Data

Matric Potentlal (-cm} 6 10 21 31 48 74 103 _ 154 203 300 500 650 1000 2000 5000
Volumetric Watar Content 0320 033 0320 0326 0316 0267 0258 0222 0208 0178 0.163 0.156 0.141 0115 0.104
van Genuchten Paramelors | Resdual Molsture Content = 0,101 | Saturated Molature Content = 0.329 | Alpha = 0.012/cm | N = 1,789 | K(sat) = 1.65E-04 cm/s

pper Ringold Fm Wall 209-W7-9, 30.2 m Deph, Sampie 0-099 Imbioition Data
Matric Potential {-cm)

0 12 21 31. 49 73 100 150 200 300 500 700 1000 2000 5000,

Volumetric Watar Content 020 0284 0278 0271 0254 0234 0212 0194 0182 0.184 0156 0149 0341 0.115 0.104
van Genuchten Parameters | Hasdual Moishite Content = 0.101 | Saturaled Moisiure Contant = 0.285 | Alpha = 0.013/cm | N = 1.788 | K(sa1) ~ # 58505 cmv/s
[Toper Ringoid Fm Woell 209-W7-, 31.7 m Depth, Sample 0-101 Drainage Data — ~
FMall‘k: Potentlal {-cm) 0 10 21 A 48 74 103 154 203 300 500 650 1000 2000 3000
Volumatric Water Content 0371 0192 0153 014 0.425 011 01062 009 0082 0068 0059 0056 005 0075 0.069
van Genuchten Paramelers | Resdual Malsture Contant = 0,048 | Saturated Molstura Contant = 0.371 { Alpha = 0.471/cm | N = 1.478 § K{saf) = 2,10E-04 cnvs
[Upper Ringold Fm Weil 200-W7-9, 31.7 m Depth, Sample 0-101_imbioltion Data |
[Matric Petentlal {-cm) 0 12 21 N 49 73 100 156 200 300 500 700 1000 2000 3000
Volumetric Water Content 0208 0153 0.138 0125 0108 0099 0083 0076 0069 006 0054 0052 0.05 0075 0.069

varn Genuchten Parameters

Resdual Molsture Content = 0.046 | Saturated Molsture Content = 0.208 | Alpha = 0.155/cm | N = 1.476 | K(sat) = 3.59E-05 c/s
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TRingoki Fm ___ Wall 209-W7-9, 32,0 m Depth, Sampie 0-102 Drainage Data
Matric Potenfial {-cm) 0 10 2 a 48 74 103 164 203 300 500 650 1000 2000 3000
Volumetric Water Content 0357 0244 0179 0.165 0148 013 0122 01 009 0078 0065 0081 0054 007 0069
van Genuchten Parameters Hesdual Moisture Content = 0.045 } Saturated Molsture Contant = 0.357 | Alpha = 0.199/cm | N = 1.514 ] K{sat) = 2.10E-04 cnv/s|]
pper Ringold Fm Well 209-W7-0, 32,0 m Depth, Sampie 0-102 imblofion Dala
Matric Potentlal (-cm) 0 12 2 31 49 73 100 150 200 300 500 700 1000 2000 3000
Volumetric Water Content 0245 0163 0.147 0134 0114 0,104 009 0084 0075 0065 0.059 0057 0054 0.07 0.069
van Genuchten Paramelers | Resdual Molsture Content = 0.045 | Saturaled Molsture Conlert = 0.244 | Alpha = 0.166/cm | N = 1.514 | K{sat) = 6.87E-05 cnvs|
pper Aingold Fm Well 209-W7-0, 34.1 m Depth, Sampie 0-104 Drainage Data ]
Matric Potentlaf (-cm) 6 10 21 31 48 74 103 1564 203 300 600 650 1000 2000 3000]
Volumetric Water Content 041 0218 0168 044 0126 0116 0111 0097 0.091 0085 0079 0078 0073 0032 0.034]
van Genuchton Paramelers | lesdual Moisiure Content = 0.005 | Saturated Moigture Contant = 0.410 § Alpha = 1.160/cm | N = 1.287 | K(sat) = 1.10E-03 GTvs

pper Hingold Fm Well 209-W7-9, 34.1 m Depth, Sample 0-104 [Imbibition Data
Matric Potentlal {-cm)

0 12 21 A 49 73 100 150 200 300 500 700 1000 2000 3000

Volumetric Water Content 021 0148 013 0119 0109 0103 0097 0081 0088 0078 0077 0075 0073 0032 0034
Jvan Genuchten Paramalers | Resdual Molsture Content = 0.005 | Saturated Moieture Contant = 0.205 | Alpha = 0.161/cm | N = 1.287 | K(sat) = 1.89E-04 ci/s
 [Upper Ringold Fm Well 200-W7-9, 34.7 m Depth, Sampla 0-105 Drainage Dala )
Matric Patential (-cm) 0 10 21 3 48 74 103 154 203 300 500 650 1000 2000
Volumetric Waler Content 0412 0228 0457 0134 0112 0088 0074 0072 0068 0043 0024 0032 0032 002 o.oasw
van Genuchlen Parameters | Resdual Molsture Content = 0.012 | Saturatod Molsture Content = 0.412 | Alpha = 0.289/cm | N = 1.530 ] K{sat) = 1.30E-03 cm/s]
[Upper Ringoid Fm Well 200-W7-8, 34.7 m Depth, Sample 0-105 Imbibiton Data
[Matric Potentlal (-cm) 0 12 21 31 49 73 100 150 200 300 6500 700 1000 2000 3000
Volumetric Waser Content 0183 0418 01 0088 0074 0064 005 0048 0044 0038 0031 0028 0032 0020 0028
van Genuchion Paramelers | Aiesdual Molsture Content = 0,012 § Saturaied Moisture Content = 0.181 | Alpha = 0,139/cm | N = 1.530 | K{sat) = 1.29E-03 Cs
[Upper Fingold Fn Well 200-W7-0, 40.2 m Depth, Sampie 0-707 Uranage Data___ 1
Malric Patential {(-cm) 6 10 21 3 48 74 103 1b4 203 300 600 650 1000 2100 3000
Volumetric Water Content 0318 0246 0177 0141 0.108 0088 0075 0065 0058 0054 004 0033 0033 004 0033
Jvan Gsnuchien Paramaters | Hesdual Molsture Content = 0.032 | Saturated Moisture Content = 0.318 | Alpha = 0,084/cm | N = 1.840 | K(sat) = 3.00E-04 crmv/s
pper Ringold Fm Well 209-W7-8, 40.2 m Depth, Sample 0-107_[mbidiilon Data ~ ]
Matric Polential {-cm) ¢ 12 2 3 49 73 100 150 200 800 500 700 1000 2100 3000
Volumetric Watar Content 0228 016 0128 0105 0088 0072 0062 0052 0047 004 0036 0036 0033 004 0033

van Genuchten Parameters

Rasdual Molsture Conlent = 0.032 | Saturated Moistura Content = 0.225 | Alpha = 0.096/cm | N = 1.840 | K(sat) = 1.12E-04 cv's
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[Upper Ringotd Fm Well 209- W7 9, 40.8 m Dopth, Sampie 0-108 Dralngga Uata

[Matric Poleniial (-cm) 10 21 31 48 103 1648 203 300 500 650 1000 2100 3000
Volumetric Water Content 0.373 0.28 0.200 0.182 0.152 0.125 0.107 0005 0088 0077 0057 0054 0048 0045 0.04
van Genuchten Parameters | Resdual Moisture Content = 0.027 | Saturated Molsture Content = 0.373 | Alpha = 0,129/cm | N = 1,552 | K(sat) = 3.00E-04 cnv's
ppar m ol 200-W7-9, 40.8 m Depth, Sample 0-108 Imbibition Data

[Matric Patentl (-cm) 0 12 2 31 48 73 100 150 200 300 600 700 _1000_"2'1'00'_"3000'ﬂ
Volumetric Water Content 0252 0.192 0.168 0.146 0.119 0.101 0067 0074 0067 0058 0052 0051 0048 0045 004
van Genuchien Parameters | Hesdual Molsture Content « 0.027 | Saturated Molsture Contant = 0.252 | Alpha = 0.097/cm | N = 1.552 | K{sal) = 1.02E-04 cmvs)
[Upper Ringaid Fm Well 208.W7-5, 43.8 m Depth, Sample 0-113 Drainage Dala

Matric Potential {-cm) 0 10 21 a 48 74 103 154 203 300 500 650 1000 2100 3000
Volumeliic Water Content 0418 038 0177 044 0113 0083 0073 0065 008 0055 0038 0036 0028 0034 0.03
van GenUchien Parameters | Resdual Moishse Content « 0,041 | Saturated Moisture Contant = 0.418 | Alpha = 0.077/cm | N = 2.387 | K(sat) = 1.80E-04 cvs
pper d Fm Wall 200-W7-9, 43,8 m Depth, Sampie 0-113 Imbiaition Dala

Matric Potentlal (-om) o 12 2 3 49 73 100 150 200 300 500 700"—1000""2'1'00"Wol
Volumetric Water Content 0239 0151 0114 0097 0078 0068 008 0051 0045 0038 0031 0031 0028 0034 003
van Genuchlen Paramelers | Restual Molsture Content = 0.041 | Saturated NMojsixe Content = 0.235 | Alpha = 0.088/cm | N = 2.387 | K(sat) = 3.40E-05 crs|
pper Hingold Fm Wall 209-W7-5, 42.7 m Depth, Sampie 0-114_Dralnage Daia : 1
Matric Polentlal (-cm) 6 10 21 3 48 74 103 154 203 300 600 660 1000 2100 5000
Volumetric Waler Content 0407 0395 0202 0158 0427 0100 0004 0085 0074 0064 0044 0039 0020 0043 0031
[van Genuchten Parametors | Resdiral Molsture Content » 0,048 ] Saturated Molsture Content = 0.407 | Alpha = 0.066/cm | N = 2.327 | Kisat) = 1.80E-04 cnvs]
Upper Ringold Fm Wall 260-W7-9, 42.7 m Dapth, Sample 0-114 fmbibition Data

I"Mamc P_lotmﬁalE (-om) 0 12 21 3l 48 73 100 150 200 300 6500 700 "‘1'000"'""'2'1""??'0]00
Volumetric Water Content 026 0171 0141 0114 0091 0078 0072 0056 005 0043 0038 0035 0020 0043 0.031
van Genuchien Parameters | Fesdual Molstute Gontent = 0,048 | Saturated Molsture Cantent = 0.244 § Alpha = 0.075/cm | N = 2.327 | K(sal) = 3.96£-04 cvs

Volumetic Water Coment

gpper Eh@ﬂ Well 200-W7-2, 28.8 m Depih Dralnage Dala .
Matric Potentlal {(-cm) [3 10 18 20 30 40 60 76 601 1020 3060

0401 0367 034 0208 0224 0190 0.184 0320 0084 006 0032

van Genuchten Parameters

Tesdual Molsiore Content = 0.043 | Saturated Moistur Comtant = 0.417 ] Alpha = 0,056/cm | N = 1,068 | K(8al) = 3.706-02 cvs|

[Pilc-Fislatocene (caliche) _ Well 200-W7-9, 24.4 m Depth, Sampla 0-082 Dralnage Data

Matric Potential {-cm) 0 10 20 30 51 71 100 150 195 300 400 540 700 840  990]
Volumetric Water Content 0.5616 0460 0447 0431 0397 0389 0363 0322 0307 0284 0273 026 025 0239 0220
van Genuchten Parameteras | Resdual Moisture Content = 0.000 | Saturated Molsture Content = 0.516 | Alpha = 0.062/cm | N = 1.186 | K(sat) = 6.30E-05 criv's
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Matric Potential (-cm)
Volumetric Water Contert

lo-Pleistocens (caliche) Well 200-W7-9, 24.4 m Depth, Sampio 0-082 imbibjtion Data
0 00 20 30 51 72 100 160 200 300 400 540 00 850 090
038 0384 035 0343 0320 0317 0302 0287 0275 0281 0252 0245 024 0238 0.220

van Genuchten Paramelers | Resdual Moisture Content = 0.000 | Saturated Molsture Gontant = 0.366 | Alpha = 0.015/cm I N = 1.196 | K{sat) = 2.656E-05 cr/s|
Plio-Plelstocena (caliche) Well 200-W7-9, 25.0'm Depth, Sample 0-083 Dralnaga Dala |
Mairic Potential {-cm) 0 10 20 30 51 71 100 150 185 300 400 540 700 840 000
Volumetriic Water Content 0475 0458 0428 0415 0403 0392 0388 0339 0311 0243 0211 0188 0171 016 0.158
van Genuchten Parameters | Resdual Maisture Content = 0.000 | Saturaled Mofsture Content = 0475 | Alpha = 0.012/cm | N = 1.457 | K{sat) = 6.30E-05 cv/s

[Fiio-Plaistocene (calicwe) _ Waell 200-W7-0, 25,0 m Depih, Sampie 0-083 Imbibiion Dala

Matifc Potential {(-cm) 6 10 20 30 51 727 100 160 200 300 400 540 700 850 _;Iwo

Volumetric Watar Comaent 038 038 037 0383 0347 0332 0207 0257 0.233 02 0182 0.172 0.163 0,158 0.156

van Gentchten Parameters _| Resdual Malsiiife Conler = 0.000 | Saturated Mojsture Content = 0.385 | Alpha = 0.01 1/cmt | N = 1.457 | Kisal) = 3.72E-05 cnvs]
-Fioietocene {caliche)  Well W—B 26.8 m Dapth, §ma 0-085 Drainage Data _ _ _

Matric Potentlal {-cm) 10 20 51 Fi 100 150 195 300 400 540 700 840 990

Volumetric Water Contert 0. 335 029 02M4 0.274 0273 0244 0238 0206 0169 0152 0120 0413 0102 0080 0086

van Genuchten Parameters | Resdual Moisture Content = 0.000 | Saturated Molsture Contant = 0.335 | Alpha = 0,024/cm | N = 1,397 | K{sal) = 1.30E-04 cmvs

[Pllo-Plslsiocens (callche)  Well 209-W7-9, 26.8 m Dapih, Sample 0-085 imbibilon Data

Mairic Potentlal {-cm) ) 10 20 30 51 72100 160 200 300 400 640 700 850  ©90
Volumetric Water Content 0233 0225 0219 0213 0204 0184 0.174 0163 044 012 0107 0039 0092 0088 0.086
van Genuchten Parameters | Resdual Molsture Content = 0.000 | Saturated Molsture Content = 0,232 | Alpha = 0.016/cmn | N = 1.307 | K(sat) = 5.19E-05 crm/s
Pilo-Plelstocena Woll 209-W15-2, 36.6m Depih, Sample 0-171 Drainage Data

Matric Potential (-cm) 0 10 21 1) 48 74 103 164 208 300 500 650 1000 9900
Volumetric Water Content 0365 0354 0385 0364 0362 0365 0337 0200 0272 0247 0214 0203 0.145 0091

van Genuchien Parameters | Resdual Malsiira Content = 0.078 | Salurated Molstlfe Content = 0.365 | Alpha = 0.005/cm | N = 1.772 ] K(sat) = 1.3E-06 crivs
[Flio-Pisistocene Woll 200-W15-2, 36,6 m Depth, Sampte 0-171_imbibition Data

Matric Potential {-cm) 0 12 91 31 49 73 J00 180 200 300 500 700 1000 0900
Volumetric Water Contant 0327 0323 0312 0308 0303 0206 0272 0248 0235 0225 0199 0193 0445 000

van Genuchten Parameters | Resdual Molstura Conlent = 0.078 | Saturated Molsture Conlant = 0,312 | Alpha = 0.005/cm | N = 1,772 | K(sal) = 7.85E-07 Give

I'_PTEHalmoceno Weil 209-W7-2, 19.8 m Depth Draknags Data
Matic Potental [-cm)

Volumetric Water Content

5 10 15 20 3D 80 756 601 1020 3060
0478 0415 0377 0320 0207 0265 0241 015 0130 0097

van Genuchien Parameters

Resdual Moisture Conlent = 0.054 | Saturated Moisture Content = 0.6252 | Alpha = 0.36/cm | N = 1.3444 | K{sat) = 6.80E-02 cmvt
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aloiise Solls __ Well 200-W7-0, 210 m Depth, Sample 0-078 Dralnage Daia
Matric Potential {-cm) 0 10 20 30 61 71 100 160 195 300 640 700 640  ©90
Volumetric Water Contant 0440 045 0449 0445 0442 0438 043 0414 0357 02t 0128 011 0092 0088
van Genuctiten Parameters | Hesdual Molsture Content = 0.060 | Saturaied Molsture Content = 0,449 | Alpha = 0.004/cm i N = 3.145 | K(sat) = 1.40E-04 cvs]
Palouse Soils Waol I299W79.210mb_0ﬂ! wno-o'm imbibition Data
Matric Potentlal (-cm) 51 72 100 160 200 300 400 540
Volumetric Water Content 0397 oaaz o:m 0.372 0384 0355 0328 0264 0221 0153 0124 0108 0098 0083 0068
van Gonuchten Paramefers | Tesdual Molstire Gortert = 0,060 | Saturaled Molsture Contan = 0.375 | Alpha = 0.006/om | N = 3.145 | K(sa) = 8.27E-05 cnva
|E@ Elabun Solls Well 208-W7-9, 21.8 m Depih, Sample 0-080 Drainage Data
Matric Potential {-cm) 0 10 20 30 6t 7t 100 150 195 300 400 540 700 uo—sao'l
Volumetric Watar Content 0509 0404 0456 0455 0453 0453 0452 0342 0248 0424 0.102 0088 0078 0055 0.054
van Genuctiten Parameters | Resdual Molsture Content = 0.045 | Saturated Molsture Comient = 0.500 | Alpha = 0,007/cm | N = 2.081 | K{sal) = 1.40E-04 onvs|
[Early Palouse Solls____ Wal 200- _Wi-o"z'fe"m"'ﬁiﬁ W"o—m‘ imblbition Dala _
Matric Potential (-cm) 10 30 51 72 100 180 200 300 400 540 700 650 090
Volumetric Water Content o.m 0.408 0.395 0388 0371 0346 0249 0.157 0.127 0068 007 0061 0058 0054 0,054
van Genuchien Parameters | Resdual Molshure Conteni = 0.046 | Saurated Moleture Gontant = 0.405 [ Alpha = 0.010/am | N = 2.081 | K(sal) = 7.39E05 cvs

Volumetric Water Content

lﬁagorg %gon (Ej Ei -Wl 5-2, 30 5 m Dapth, s_a_rp_Ea 0-170 Drainags Data__ N
Ma (-cm) 21 48 103 1654 203 300 500 650 1000

0427 0403 0.284 0.22 0.189 0.173 0165 0483 0.15 0116 0.113 0109 0072

van Genuchten Parameters

Resdual Molsture Content = 0.041 | Saturated Molsture Content = 0.427 | Alpha = 0,107/cm | N = 1,473 | K(2al) = 7.70E.04 cnvs|

Hanford formation (ne) _ Well 200-Wi5-2, 30,6 m Depih, Sample 0-170 imibition Data

Matric Potential (-cm) 0 12 21 at 48 73 100 150 200 300 600 700 1000
Voh!_mulc Water Content 023 0178 0152 0138 0423 0413 0.103 0085 0080 0084 00756 0078 0072
van Genuchten Paramelers | Hesdual Moistute Content = 0.041 | Saturated Molstura Gontent = 0.227 | Alpha = 0.106/cm [N=1473 [ Kisat) = 1.25E-04 oV

Volumetric Water Contant

IHanrord formeifon (coarse) Well 209-W7-9, 3.1 m Dephh, Sampie 0-060 Dralnage Data - —
atric Poteniial (-cm) 0 10 20 3 &1 71 100 150 195 300 400 540 700 840 000
0372 0278 025 0239 0234 0228 0220 0.193 0183 0.169 0157 0146 0128 0113 0.104

van Genuchten Parameters | Resdual Molsture Content = 0.000 | Saturated Molsiure Contert = 0.372 | Alpha = 0.270/cm | N = 1,188 | K{sal) = 1.20E-02 civs|

anford formation {coarse) Well 209-W7-9, 3.1 m Depth, Sample 0-069 mbibiton Data — " I
Matric Potentlal {-cm) 0 10 2 30 &1 72 100 160 200 300 400 540 700 650 930
Volumetric Water Content 0198 0.180 0184 0479 077 0162 0.155 0.149 0141 0.134 0124 0119 0112 0107 0.104
van Genuchilen Paramelers

Resdual Maisture Content = 0.000 | Saturated Molsture Content = 0.197 | Alpha = 0.026/cm | N = 1,189 | K{sal) = 2.45E-03 cvs|
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Hanford Tormation {coarse) _Well 209-W7-9, 3.4 m Depth, Sampie 0-070-4 Drainage bata
Matric Potantial {-cm) 0 10 20 30 61 K 100 150 195 300 400 540 700 840 200
Volumetriic Watar Content 0341 0263 0228 021 0213 0203 0201 0472 0.i61 01442 0120 0118 0,105 0093 0.099
van Genuchian Paramelers | Headual Molsture Gontert = 0.000 | Saturaled Molsture Conlant = 0.341 | Alpha = 0.100/cm | N « 1,223 | K(sat} = 1.20E-02 cm/s
anford formation {coarse)  Well 209-W7-0, 3.4 m Depih, Sampie 0-070-4_Imbibition Data
Matric Potentlaf {-cm) 0 10 20 30 51 72 100 160 200 300 400 540 700 '850_990_1
Volumetric Water Content 0193 0182 0175 0166 018 0.165 0.148 0.137 013 0.119 0.109 0104 0087 0.093 0.091
van Genuchien Parameters | Resdual Molsture Content = 0,000 | Saturated Molsture Content = 0.189 | Alpha = 0.026/cm | N = 1.223 | K(sat) = 2.73E-03 crvs|
anford formation (coarsa) _Well 209-W7-0, 19.6 m Depih, Sample 0-072 Drainage Data —1
Matric Potential {-cm) 0 10 20 30 61 " 100 150 185 300 400 B40 700 840 990
Volumatric Water Contant 0.634 0471 0428 0428 0417 04168 0418 0287 0244 0.187 0185 0.142 0.124 0.108 0.103
van Genuchion Paramelers | Rosdual Moisture Content = 0.000 | Saturated Moisture Gomant = 0.534 | Alpha = 0.018/cm | N = 1,656 | K(sat) = 7.00E-06 cnvs|
ord formation {coarsa) Weil 200-W7-9, 18.8 m Depth, Sampla 0-072 imblbition Data l
Matric Potential (-cm) 0 10 20 30 51 72 100 160 200 300 400 540 700 850 990
Volumetric Water Content 0384 0373 038 0349 0331 0301 0240 0202 0178 0147 0613 0118 0141 0104 0.103
van Genuchten Paramelers | fesdual Moisture Conten = 0.000 | Saturaled Moisture Gonlent = 0.385 | Alpha = 0.016/cm | N = 1.555 | K(sal) = 3.00E-06 cnvs|
Hantord lormation (coarsa) Well 209-W10-13, 12.2 m Depth, Sample 0-168 Drainage Data
atric Potential (-cm) © 10 21 a1 48 74 1083 154 203 300 500 650 1000
Volumeiric Water Content 0383 0364 0203 01668 0.131 0107 0092 0083 0073 00668 0057 0055 0051
van Genuchten Parameters | Resdual Moisture Content = 0.062 { Saturated Moisture Cantent = 0,3827 Alpha = 0.0633/cm [N = 2.4706 | K{sal) = 1.40E-05 cm
Hanlord formation {coarse) Weil 209-W10-13, 12.2 m Depth, Sampie 0-168 Imbiojtion Data
Matric Potantlal {-cm) 0 12 21 a 49 73 100 150 200 300 600 700 1000
Volumetrc Water Content 0261 0177 0148 0126 0106 0093 0078 0069 0.065 0062 0054 0057 0.051
Jvan Genuchten Parametors | Resdual Molsture Confent = 0,062 | Sahurated Molsture Content = 0.2520 Alpha = 0.0747/cm | N = 2.4706 | K(sal) = 3.83E-08 cm
anford formation (coarse) _ Well 200-W10-13, 18.3 m Depth, Sample 0-160_Drainage Data___ ]
Matric Potential {-cm) 0 10 21 a 48 74 103 154 203 300 800 650 1000 4900 0000}
Volumetric Water Content 0342 0237 0.9 0.165 0.138 0083 0077 0063 0055 0046 0038 0035 0031 00368 0037
van Genuchlen Paramaters Resdual Moisture Content = 0,023 | Saturated Molstura Contant = 0.342 | Alpha = 0.114/cm | N = 1.683 | KTEal) = 1.10E-05 cv/s
ford formation {coarsa) Well 209-W10-13, 18.3 m Depth, Sample 0-168 Imbibiiion Daia
Matric Potential {-cm) 0 12 21 a1 49 73 100 150 200 300 500 700 1000
Volumetrc Water Contont 0.194 0.151 0126 0112 0035 008 0061 005 0046 0043 0032 0032 0031
van Genuchien Parameters | Resdual Moisture Content = 0,023 | Saturated Moisture Content = 0.193 | Alpha = 0.078/cm | N = 1,683 | K(sal) = 2.27E-5 Vs
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| Fanford Tm (coarse) Weil

Hanlord Im (coarse) Vol

203-W7-9, 3.1 m Depth Dralnage Data

Matric Potential {-cm)
Volumelric Water Content

5 10 15 20 30 40 50 75 501 1020 3060
0352 0322 0209 0274 0254 0244 0236 0221 0116 0.114 0087

van Genuchten Parameters

Resdual Molsture Content = 0,00 | Saturated Molsture Gontent = 0.3024 § Alpha = 0.157/cm | N = 1.251 | K{sal) = 1.60E-02 cm/s

[Hantord tormation {coarse) Weall 209-W10-13, 13.7 m Depth Dralnage Data

[Matric Potentlal {-cm) 5 10 15 20 30 40 50 75 601 1020 3060
Volumetric Water Content 0378 0374 0347 0302 0258 0218 019 0142 0052 0049 0.04
van Genuchten Parameters | Resdual Moistura Content = 0,040 | Saturated Molsture Content = 0.392 | Alpha = 0.041/cm | N = 2,167 | K{sa1) = 1.10E-02 cy's
anford formation (coarsa) Well 299-W10-13, 24.4 m Depth Drainage Data
Malric Potantial {-cm) 5 10 156 20 30 40 50 75 501 1020 3060
Volumetric Water Content 0404 0363 0328 0301 0272 0.258 0249 0233 0.165 0189 0,127
van Ganuchten Paramelers Resdual Molsture Content = 0.102 | Saturated Molsture Content = 0.496 | Alpha = 0.279/cm | N = 1.371 | K(sat) « 2.70E-02 cmvs

299-W15-16, 12.2 m Depth Dralnage Data

Matric Potential (-cm)
Volumetiic Water Confent

5 10 15 20 30 40 80 75 501 1020 3060
0405 0372 033 0281 0217 0187 0168 0168 0.064 0056 004

van Genuchien Parameters

Resdual Moisture Gontent = 0.042 | Saturated Molsture Contant = 0.438 | Alpha = 0.074/cm | N = 1.819 | K{sat) = 3.60E-02 cmy/s

200-W15-16, 33.5 m Depth Dralnaga Data

Matric Potential (-om)

Fantord Im {coarse) Well
Volumetric Watar Content

5 1D 15 20 30 40 60 75 601 1020 43060
0334 031 0287 0271 0238 0225 0219 0204 - 0117 0111 0078

van Genuchien Parametars

Resdual Molstura Condant = 0,019 | Saturated Molsture Content = 0.3719 Alpha = 0.1368/cm | N = 1.289 | K(sal) = 1.10E-02 cmA

nford Im (coarga) Weli 200.Wi8-21, 7.6 m Dopth Drainage Data

Matric Polential {-cm)
Volumaetric Water Content

5 10 15 20 30 40 50 75 501 1020 3060
0203 0251 0224 0208 0168 0483 0174 017 0086 008 0076

van Genuchten Parameters

Resdual Molsture Conlent = 0.008 | Saturated Moisture Content = 0,5083 Alpha = 1.866/cm ] N = 1.247 | K{5al) = 5,50E-02 crvs)

[Hanford Im (coarse) Wall 239-W18-21, 12.2 m Depth Urainage Data —
Mattic Potential {-crm) [ 10 15 20 30 40 80 75 501 1020 3060
Volumetric Watar Content 0405 0382 0374 0347 031 0273 0288 0169 0.092 009 0.067
van Genuchten Paramelers Rasdual Maisture Content = 0.073 | Saturated Molsture Content == 0.389 | Alpha = 0.029/cm | N = 2.135 | K{sat) = 1.10E-02 cov/s

Hanlord fm {(coarse) Wail

209-W18-21, 25 ft Depth Drainage Data

Matric Potential {-cm)

5 10 15 20 30 40 80 7 601 1020 3060

Volumatric Water Content 0203 0251 0224 0206 0188 0.183 0174 017 0088 008 0.076
van Genuchtan Paramaters | Resdual Moisture Content = 0.051 | Saturated Moisture Content - 0.283 | Alpha = 0.093/cm | N = 1,438 | K{sal) = 5.50E-02 cmv's
|Hantord {m (coarse) Well 209-W18-21, 40 ft Depth Drainage Data

Watr[c Potential (-cm)
Volumetric Water Content

5 70 i5 20 30 30 50 75 501 1020 3060
0405 0382 0374 0347 031 0273 0288 0169 0032 003 0087

van Genuchten Parameters

Resdual Maisture Conlent = 0.040 | Saturated Molstura Conlent = 0.405 | Alpha = 0.035/cm | N = 1.701 | K{sat) = 1.10E-02 cmv/s

0 “ASY ‘$10-I1L-NI-QS-JHM



o1'v

Al KIEER VLY

$6u10'z01 om

LT W-ZENrEOAL0LE

Matric Potential (-cm)

Ringold Grave! Unit E

10°

Woell 209-W7-2, 47.1 m Depth

i LR MRERL]

10*

L 1 lllllll

10°

L] [} ll.li.‘

10°

[] ) Ill1ili

10'

* llbllill

1} Ii(]lill

10'1|1|r|g||r||11|t||;|i||

Van Genuchien Curve Fitting
Paramelars using Mualem
0, =04617
8, =0.000

e w=0.12541/cm
n =13260

1 1 lllllll

-=—— Drainage Curve

ool

Il [] ||l11!l

!'

Llttl

Unsaturated Hydrahlic Conductivity K(8) (cm/s)

0.00

0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Contont

10-1lIII'Il'll]llll’llll'lllill

102 K, =2.10E-02cm/s

103
10+

10°®

!lllld |1|M l!llm!lllﬂ llllm

10°%
107

10°®

ﬁnnﬂ! oluﬂq |uuﬂll TTTT

10°

10

10 ~—— Drainage Curve

10-121 ||||||a|||g|||1;|||||n||!_

0.00 0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Content

W

0 "ASY ‘pI0-I1-N3I-QS-JHM



Iy

SLA NN E3210L3

131501953

oactoron

Matric Potential (-cm)

10°

10*

10°

10°

10!

10’

Ringold Gravel Unit E

Wall 299-W7-2, 67.1 m Depth

10°L

L] L] Iililll

L Bk ITI'II

:I"Il‘llil'lllillIll'illl!l

Van Genuchien Curve Fitting
Parameters using Mualem

8, =0.2621
o, =0.088

r

o =00451/cm

n  =14913

~— Drainags Curve

1 ] |1Ill!! 1 1 !Illlll [] 1 IlIll!l 1 1 l!llll] 1 .3 1. 1117

] 1 f.(l'l'

000 010 020
Volumetric Moisture Content

0.30 040

0.50

10—‘lllllllll'lllllllllill‘ll'l

10?
10°
10*
10°
10°

107

T niﬂq ||uﬂ'ﬂ1 T

10°

10°

Unsaturated Hydraulic Conductivity K(8) (cm/s)

107°
10"

10-124;: Ll

K, =2.70E-03cm/s

——- Drainage Cuitve

Illl]llllllllllllliill_

000 010 020 030 040 050

Volumetric Moisture Content

0 "A2Y ‘$10-IL-N3-QS-IHM



ety

OLTW-TOROrSIRLOLE

Matric Potential (-cm)

Upper Ringold Fm
s Well 299-W7-9, 29.9 m Depth, Sample 0-098
1 0 =: LELE L3I ' LI LI ] I L I I 1 I LI i LI I ¥ 'l-:
C Van Genuchien Gurve Fiting
i Paramelers using Mualem
- 8, =035i3
" 6, =0.2503 i
107 8,,, =0.052 E
u o, =00180 f/em 3
| o, =0.0213 tcm 1
\ Nygy =2.6424 ]
10°E o -
- — Dralnaga Curve
[ Imbibition Curve ]
10°L- .
10‘ = ? p =
10k i E
5 ; :
10‘1 ] I 2111 l Lt : Ll | [ U 1 Ll 1 1 [ i1

000 010 020 030 040 050
Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(0} (cm/s)

0-1lllllllllll'llllllllillIII

K, m=1.65E-04 cmvs
= 5.80E-05 cm/s

10°F  «,
10°
10*
10°

10°®

107

T mnq T :uHﬂI T

10°

10°

. —— Drainage Cuive
10 o emeee imbibition Curve

10'12 IIh!'!llll!llllll!lIllllllli

0.00 010 0.20 0.30 0.40 0.50
Volumetric Moisture Content

0 'A%y ‘910-1L-NI-GS-IHM




0.4

e
L

Percent Passing

SmptL#ams
0.3 -
—
= —=]
) ] 1 | | [ i | ]
1 3 106 a0 100 300 1,000 3,000 10,000
Tension cm H20
ETAL NO. 0-098 ‘
WELL NO. 298-W7-9; 88.25 ft,
100 1

: Size Fraction _: 0.9

| I B

80 Cumulative Passing f— 0.8
L - 0.7 &
R Gravael 0.2% - )
80 Sand B4.3% - D.B w=
u Fines 35.5% 4 8
- - 0.5 wm
= g U
40 - -+ 04 @
- 1 N
L - 03 N

20 -1 0.2

B — ~ 0.1

0 - { i b 0

Moisture Content (wt/wt)
' <]
[N ]

WHC-SD-EN-TI-014, Rev. 0

1 0.5

0.25 0.125
Size (mm)

A.13

0.083 0.037 ")



AN

FHI3156. 1954

ﬂm‘c}_e

1AW TEIOYEITLOIT
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Matric Potential (-cm)

Upper Ringo!d Fm

10° Well 299-W7-9, 34.1 m Depth, Sample 0-104

EillllIlIIIIll.IllIlllllll
N Van Genuchten Curve Fiiting
3 Parameters using Mualem
B 6, =04096
4 6, =0.2051
10 E 6,,,, =0.005
» a, =1.1499 t/cm
A o, =0.1607 ticm
L o Ny, =1.2873
10° -
- Drainage Curve
LN, = Imbibition Curve
10’}
10! =
- N
i \
- L]
L)
0 [
10 '
- 1
- i
o ]
[ :
B : R
10'1_l_llllllllplllllllll l_lllll

1 1 ll!l'!‘ 1 ] !|l|!!' 1 1 Illllll { 1 1 1141

1 llll!ll

1 IIIII!i‘

0.00 0.10 0.20 0.30 0.40
Volumeitric Moisture Contant

0.50

Unsaturated Hydraulic Conductivity K(8) {cm/s}

-1
10 llllllllllllllllllll'lllll‘

102
10°

10"

e Y -l —r
& © o o
= ) -~y (-] o

LY
Q
©

=9
Q
m-‘] lul'ﬂ'q T Iuﬂq T TTI

-y
Q
=

1012

K, =1.10E-03cm/s
= 1.89E-04 cm/s

K

————Drainsge Curve
----- Imbibition Curve

Il_llllIllllllII!lIl!llllli

010 020 0.30 0.40
Volumetric Moisture Content

0.50

0 "ASY ‘$I0-IL-NI-QS-IHM



#Bas"a0L

02°v
Matric Potential (-cm)

LIM-ze%0reddlnld

Upper Ringold Fm

10° Well 299-W7-9, 34.7 m Depth, Sample 0-105 i0°

'.::l L3N 2 1 l L L l LI I B 4 I LI 2 B ) ' LI | I L li g:l LA . ] I LI L I LR B B } l LI B B ] l LI L) l L
N Van Genuchten Curve Fitting of K. =1.10E-03cmss
i Parameters using Mualem 10°F K, =120E-0d4cmis
- o, =04121 - E
4 6, =0.1815 a :: -F
10°H 0., =0.012 1 £ 10°k
- o,  =0.2886 1/cm 1 & E
] o, =0.1389 1/cm 1 & -
[ Mage = 1.5303 1 & 10}
10°} 1 5 5
~—— Drainage Curve - § 1 E E
I N Imbibition Gurve ] 2 - ]
. -l o 10'“
. ° E
12 F 3
. 1l T . o : 3
B 10 ’
10'k 4 ® i E
E E 05-1 -9 l’ h
" ‘ i1 @10 ;
o [} T [ =4 H
i \ { 5 :
10°} ‘ 4 W0
§ E § » :' —— Drainags Curve
X ' ] 10™ o e Imbibition Curve
10'1||I1|IIli'llllllflll_!llllll 10'12 |.'l|||"|||||1|!|||1n|l:|||'||_
000 010 020 030 040 050 000 010 020 030 040 050
Volumetric Moisture Content Volumetric Moisture Content

0 "A3Y ‘¢10-11-N3-QS-IHM




eaot

2y

DLIANTHrODILOLY

Matric Potential (-cm)

Upper Ringold Fm

s Well 209-W7-9, 40.2 m Depth, Sample 0-107
10 =:_l LS I | l T el I LRBLE 8L I v ra I L L I L) I L} IE
[ Van Genuchten Curve Fitting

i Parameters using Mualem 1

- 8, =03182 1

4 8, 02249 |
10 8,,, =0.032 E
N o, = 0.0944 1/cm J

. o, =0.0961 1/cm ’

i 04y, =1.8400 i
10°t E
- —— Dralnage Curve ]

i Imbibition Curve ]
10°} E
10'E E
10°F E
104 ol 1t || 2.4 |' jr L.l l ] || Ll b 1 I!i

000 010 020 030 040 0.50
Volumetric Moisture Content

10" g
10‘2E
10°
10

10°®

10°

iiliﬂﬂ Iiilﬂq lll"nq Illlﬂq T

107
10°

10°

Unsaturated Hydraulic Conductivity K(0) (cm/s)

1040
10™

1042 1

lllllllllillli'lli*lllll‘

K, =3.00E-04cm/s
K,. =1.12E-04cm/s

X
Sarea.
o
-
-
-

—— Drainage Curve
""" Imbibitlon Curve

II'lllllllllllllllll]‘llll

0.00

010 0.20 0.30 0.40 0.50
Volumetric Moisture Content

0 "A8Y ‘¢10-1L-N3-QS-JHM



0.4

o
ta
1

o
nN
-
T

.-L"‘

by

" ﬂl‘ e

i
o
b

2@
Moisture Content (wt/wt)

!

g o
i

Fii

Percent Passing

WHC-SD-EN-TI-014, Rev. 0

Sampie # 0-107

a | i { } | N T -5
1 3 10 30 1C0 300 1,000 3,000 10,000
Tension em H20
ETAL NO. 0-107
WELL NO. 288-W7-8; 132.5 fl.

100 1

) Sizs Fraction || 0.9
80 " Cumulative Passing {(— 0.8

N -407 =

- I A=
80 - Graval 11.5% - 0.B bl

- Sand B83.9% ] 05 8

C Finsa 4.2% 1 v -

- - 0.4
40 i 1 .&D

= - 0-3 m
20 --' -1 0.2

Z g - 0.1

0 BRI ; SRR e O o | o
4 2 1 0.5 0.25 0.1258 0.083 0.037 0
Size (mm)

-



0au"gat

1A
Matric Potential (-cm)

DLW THSOYODALDLT

Upper Ringold Fm
Well 299-W7-9, 40.8 m Depth, Sample 0-108

-1
:: LE LR I ¥ a0 l LI L] I LI L L} I L R Bt i 3 | ¥ : 10 T ¥ 1 F [ LEL LR I L L L) I LI I 2 | I Lt et S ) l 1
C Van Genuchten Curve Fitling ) K,y =3.00E-04 cm/s
- Parameters using Mualem - 10 K,, =1.02E-04cm/s
- o, =03734 . E
! 6, =02520 1 = ;
107 6,,, =0.027 1 g 10° -
; o,  =0.1202 tcm :
5 o, =0.0975t/em i = .
i Nygy =1.5518 1 < 10¢ q
10°) E %‘ 5 :
- —— Drainage Curve - § 10 E|
a0 = Imbibition Curve } B ;
- 1 & 10®
2 L
10 é- -:-': —a—: 10—7
: 1 2
] 1 % 10
10' 4 &
F 3 1 2 .. !
; ) ] 810 ;
A 3 1 5 !
10°k- .E — 107 ':
§ : é 41 : Dralnage Curve
[ ! ] 10 ¢« mees Imbibition Curve
10‘1!IIll]Illlllilllll!nlllllllIl 10-12 :IlllllllllllllillllllIlll_
000 010 020 030 040 050 000 010 020 030 040 050
Volumetric Moisture Content Volumetric Moisture Content

0 “A9¥ ‘p10-IL-N3-QS-IHM




2.4

o o
[ ] (%)
i

Moisture Content (wt/wt)

Percent Passing

WHC-SD-EN-TI-014, Rev. O

Sampls # 0-108

Foom ]

| ]
1 3 10 30 100 300 1,000 3,000 10,000
Tension cm H20

ETAL NO. 0-108
WELL NO. 298-W7-9; 133.75 ft.

100
[ SsFacton 1] g
80 Cumulativa Passing |~ 0.8
R = 0.7 =
i . !
80 Qraval 0.0% — 0.6 =
- Sand §4.3% : g
_ Finas 5.2% ~ 05
_ - i
40 - 0.4
X - 0.3 ¢
20 - ~ 0.2
- - 0.1
L g e i
0 ] ! S 7 F : e l) L7 s/lq 0
4 2 1 05 025 0,125 0,082 0.037 0

Size (mm)

A2d



Gy

onsey )L

Upper Ringold Fm
1% Well 299-W7-9, 43.8 m Depth, Sample 0-113

Van Gaenuchten Curve Fitting
Parameters using Mualem
6, =04183
1 8, =0.2348
10 B, =0.041
o, =0.0773 ticm
o, =0.0883 1/cm

i LI BERLELL]
} 34311t

L ¥ Ililll'
L} + |II!!I'

. ny,, =2.3868

£ 10%-e X
5 E @ 3
-< - o -—— Dralnage Cuve
@ [ e 00 mmm-- Imbibition Curve
g "
c 10F E
,(E) N E
o 3 ]
= ; _

10'k 3

10°

v

1]

1)

L]
3
)
L]
1
L3
)
L]
L]
]
]
L]
1
]
L]
L]
1

] [ Illllli
L L lllllll

Ill'lllll III'II

10‘1l||1|||!||1
000 010 020 030 040 050

Volumetric Moisture Content

D1 W-IeorcIILnIS

10"
102
10?

10

Unsaturated Hydraulic Conductivity K(0) (cm/s)
%

10"
10"

10‘12

lilllIlll'lillillllilll'li

K, =1.80E-04cm/s
K. =3.40E-05cm/s

T inuﬂ} T -mﬂq ImazIL |

III|M lllM lllllﬂ 1.11

~—— Drainage Curve
----- {imbibition Curve

Illl!ll’llll'llll'Illl'lli

000 010 020 030 040 050

Volumetric Moisture Content

0 “A3Y ‘pT10-IL-NI-OS-JHM



i 3n. 1500

Ty M
[t 2

et

a

Maoisture Conlend {wi/wt)

£

R

WHC-SD-EN-TI-014, Rev. 0

'
[ el

&

o

Motsture Content (wifwt)
[

£

N . y . . — . . ! ei ; 1’0 3’6 lt 1 .
‘ : * l'lelmla::mquco e e e Tlmlcmq:m Hz:go o
ETAL NO. 0-113
WELL NO. 299-W7-9; 141.75 fi.
100 . 1
: Sl'z“EF‘racﬂnn - 0.9
80 | Cumnuistive Passing |— 0.8

o 2 e .
IE B = 0'7 :
& o araval 0%} 0.6 2

b= ravel 0.0% =~ 0.6 =
8 5 Sand 91.3% - ©
o - Fines 8.8% — 0.5 o
= - X n
c
@ 40 -1 04 @
O 5 " N
> L -1 03
c. - ]

20 - 0.2
L - 0.1
0 - | LT s AN j 0
4 2 1 0.5 025 0.125 0.063 0.037

Size (mm)

A.26




ey

syl

LT TEPESRLOLY
——

Matric Potential (-cm)

Upper Ringold Fm
s Well 209-W7-9, 42.7 m Depth, Sample 0-114

0 ET L) LABLD ' LELLERS ' LI R Bt | l L L I LI l T §
n Van Genuchlen Curve Fitting
Parameters using Mualem 1
- 9, =0.4068 .
9, =02437 |
10k - ;
F 0, =0.048 3
. o, =0.0658 1/om ]
i o, =0.0752t/cm ]
i Nyey =2.3266 ]
10°}- -
F e ]
3 Dralnage Curve
[ e 0 mmm=s Imbibition Curve ]
r e
107 .
1. -
0
-+ A j
[ Y i

]
L : pe

]
10° =. 3
s 5 5
_ ] :
= ] .

[ ]
- : -
10‘1J_II_IIII_IIIII;IIJ_LLII r a1y

000 010 020 030 040 050
Volumetric Moisture Content

10’1 lfl‘l—'l‘rlltllil'llﬁllllllIll

10?
10°
10*
10°
10°
107
10°®

10°*

i waturated Hydraulic Conductivity K{(8) (cm/s)

-

10"
10-11

1072 L

Kq =1.80E-04 cmys
K, =3.96E-05cm/s

- [rainage Curve
---- Imbibition Curve

llll!llllllllllllllJlJ'I!i

0.00

0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Gontent

0 "A3Y ‘$I0-IL-N3-GS-JHM



8¢V

1515, 1970

aiam'zo) om

DI

Matric Potential (-cm)

Upper Ringold
s Well299-W7-2, 28.8 m Depth
E:_U_lll!‘llil!l‘tl‘il}l“‘l‘l
C Van Genuchten Curve Fitting
i Paramsters using Mualem
3 8, =0.4169
104 9, -0.043

n  =19675

L] liillil'

10°

L I a3 [llill

10°

[ + ll|iii!

10'

L] ¥ llll'lli

10°

' 1 |lil'l’r

10—1 I PRI AW NI

o =0.0557 1/cm

-——- Drainage Curve

1 IIIIIIII 1 1 |ll||ll H H llll.ll ] Lt

1 l!.!llll

1 [} Lllll]

0.00 0.10 0.20 0.30 0.40
Volumetric Moisture Content

0.50

Unsaturated Hydraulic Conductivity K(6) {cm/s)

10.1 E_ T
102

10

TTTT llrrﬂﬂl ™TT

10
10°
10°
107
10°
10°
107
10"

1012
0.00

lrl‘lfll‘lllll'l‘l‘l‘ll“

K, =3.70E-02cm/s

Drainage Curve

ILIII'!IIJIII!!II'll!_llll

010 0.20 0.30 040 050
Volumetric Moisture Content

0 "A%Y ‘$T10-IL-NI3-0US-IHM



62°Y

i
g Plio-Pleistocene (caliche)
5 Well 299-W7-9, 24 4 m Depth, Sample 0-082 .
10 ﬁ'llll“ ™77 rlTlT|‘||;|lijlﬁl[- 10 l_r'_rlltllilllllllrl rlTlT[‘l—'r
- Van Genuchlen Curve Fitting oF K, =630E-05crys
- Parameters using Mualem | 10°EF K, =266E-05cnys
8, =05163 y
4 o, =03656 )
10 84, = 0.000 3 g 10°
E : o, =0.06221/cm "
o, =0.0147 ticm 1 &
) Nyey =1.1961 1 < 10
2 . ——— Drainags Curve - g ,’
® I Imbibition Curve | 2 /
‘:‘:: . J 8 10-6 "t
.6 102 — -~ :"_"')' :"
[+ = = a 104 ‘v
() o [ /
- 1 &
= | 1 £ .,
' B 10 ;
10 E— 4 = § ','
- : 3 a ,’
; : 1 8107
' b [~ F
L H J -} K
10°L :' - 107 !
ﬁ é ] ."‘ ~——— Dralnage Curva
i ; 1 10" Y A Imbibition Curve
104-&J—LLJJ—L&J—LLJ—L&J—&LJJ—l" il b 102 !
000 0140 020 030 040 050 000 010 020 030 040 050
Volumetric Moisture Content Volumetric Moisture Content

LT

0 "A3Y ‘vI0-I1L-N3-QS-JHM




WHC-SB-EN-TI-014, Rev. O

0.4

Sampls # 0.082

o
(A ]
£

-

g
P,

L
¥
!

15619

;.

Moisture Content (wt/wt)
o o

] ] ] ] [ I l

0
1 3 10 30 100 300 1,000 3,000 10,000
Tension cm H20
h ETAL NO 1
- ’ -1 0.9
20 _ WELL NO. 299-W7-8; 80.25 fi. _ 0.8
- Siza Fractian 4
o i Jog
= R 5
o— Cumulative Passing c
B 60 _ - 08 CS
S | B
- - - 035 &
= 5 ) [
fu: a0 <04 8
a N 7 Cﬂ
e - -{ 0.3
| Gravel 11.5% Sand 74.2% Finss 14.2% J
20 - 0.2
- 0.1
0 : : 0
4 2 1 05 025 0.125 0.083 0.037 ©
Size (mm)

A.30



“EH
g

£
} Plio-Pielstocene (caliche)
s Well 298-W7-9, 25.0 m Depth, Sample 0-083 .
IE ™TT ' ™ I ! IS B B | | =TT I TTT7T ‘ T4 10 T e [ ! R Bt | | I l L I ) ‘ rrr. T '
- Van Genuchten Curve Fitting ] 2 K, =8.30E-05cm/s
- Parameters using Mualem - 10° K, =3.72E-05cm/s
- 8, =04747 . ]
10't- o, =03847 d @ .. N
3 8,34, = 0.000 E 10
5 o Looizatem ] & 1
i o, =0,01081/cm 1 & ]
3 Nigy = 1.4571% i % 104 'g
£ 10k 4 £ 5 ]
L - ~—— Drainage Curve § 10
5 e N imbibition Curve ] 'g
- € |} 1 &8 10°
w % 'IO2 = +4 2
- a. A E E .7
g N N e 1 0 v
[} B 1 > 3
= i i o ]
! g 10° A
10k ? i 8
: : 1 2 ,. ’
- ; 1 @ 10° -
I 1 T [ 3
5 ' 4 D ]
1 00 2 E = 10.10 H k|
- E ] ; ~mmwem Dreinage Curva ]
- 5 . ] L Imbibition Curve
10'1 1 4. 2 1 . 1t .1 l 1.z 1 1 l 1.1 .1 ": l L.l.1} il I l ] 10‘12 I I; 11 ' E_3 ¢ 1 I 21 2 } l . ] I 2 1 1 l | ‘1
000 010 020 030 040 050 000 010 020 030 040 050
Volumetric Molsture Content Volumetric Moisture Content

oW

0 A8y ‘¥I0-IL-N3-0S-IHM



. 1571
Moisture Content (wi/wt)

Percent Passing

WHC-SD-EN-TI-014, Rev. 0

°.4
Sampls # 0.083
B
0.3 -
&
0.2 -
0.1
0 I l 1 ! | 1 |
1 3 10 30 100 300 1,000 3,000 10,000
Tension cm H20
100 0 1
s ) - 0.8
ol WELL NO. 299-W7-9; 81.75 ft. |
= Size Fractien -
b o | 0'7
B Cumuletive Fassing 1 c
80 - —o0s
—
B - &«
- 03 &
i | [T
a0 | ~os4 8
L 1 w
L — 0.3
| Gravel 11.5% Send  74.2% Fines 14.2% N
20 — 0.2
- 0.1
o L : L 0
4 2 1 0.5 0.25 0.125 0.083 0.037 0
Size (mm)

A.32

3



i
wll

AIEIE

e
5
“Wih

74

#

g

EE'Y
Matric Potential (-cm)

ALANEETIALDLR

Plio-Pleistocene {caliche}
10° Well 299-W7-9, 26.8 m Depth, Sampte 0-085

-1
--_' LI B ] I 4 ¢ F 3 I T 1 19 l + 1T 1T 7 I T ¢§ 1T 0T I L | : 10 LI LIRJ I L L B . ' LI l L I DA i l L) LI l ¥
. Van Genuchien Curve Fitting ] 2 Ky =1.30E-04cm/s
i Parameters using Mualem -] 10° K, =519E-05cm/s
B 8, = 0.3348 T 3
s 8, =0.2319 1 & 1
107 6, , = 0.000 i £ 10° 4
- a, =002431/cm i £ E
- o, =00147 /cm 1 & 3
i Nyyu = 1.3972 1 < 10 q
10°} {1 5 :
- ~—— Dralnage Curve - § 10
L YN e Imbibition Curve ] B
- 1 & 10°
2 o
F ER-
- i 5 10
[ o )
A 5 | g .
! 10 J
10 4 1 B
- 1 § 10"
[ ' ] @
X : i 35 :
1 -10 ]
10°F i 3 10 ;
: E ] ! —— Drainags C
i 5 i TR [t P/ A — Inbibition Curve
10'1llltlllllll:lll|l "W IS 10'12lA:lllll!llllllllltl'lllllll
000 010 020 030 040 050 000 010 020 030 040 050
Volumetric Moisture Content Volumetric Moisture Conient

0 “AY ‘Y10-IL-N3-0S-JHM




7t

$F

FiG15a.1

0.

0

0.2

Moisture Content (wt/wt)

Percent Passing

WHC-SD-EN-TI-014, Rev. 0

4

[
I

Sampis # 0-083

—

100

£ ro] [+3]
Q [»] o

_Illlllll_lll'llllill

N
o

3 10 30 100 300 1,000 3,000

Tension cm H20

ETAL NO. 0-085
WELL NO. 299-W7-9; 88.25 ft.

Slzo Fraction

Cumulative Passing

Finss 14.0%

Gravel 4.3% Sand 81.7%

M T T BT

4 2 1 0.5 0.25 0.128 0.083 0.037 )
Size (mm)

A.34

10,000

—t

0.8
.8
0.7
0.8
0.5
0.4
0.3
0.2
0.1

Size Fraction



ead'L L

Se'y

D13 W-TeeredILIY

Matric Potential (-cm)

10° Well 299-W15-2, 36.6 m Depth, Sample 0-171

Ill'llllllllllll'lllli"

10*

—d
<

¥ liilill'

e
(=}
)

.
<

10°

10"

Plio-Pleistocane

L]
-

L T TV

¥ ¥ llllllt

Van Genuchten Curve Fitling
Parameters using Mualem

—— Drainage Curve

1 L 111t

= 0.3645

= 03121
=0.078

= 0.0051 1/cm
= 0.0049 1/cm
=1.7721

VI lllllll

----- Imbibition Curve
] 3 \e E
X & ]
A e b ]
! :n , i
.
3 bt 5
£ 1 5 ¢t l 1 3 § 1 l | | t ;I 1 H l 2 8 1 1 I i
000 010 020 030 040 050

Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(6) (cm/s)

-1
1 0 LI A T I L M N B 3 l LI B B l LIBE LA I L0 S S ] I L)
LF K. =130E-06cmis
10 K, =7.85E-07cm/s

10°

10

10

::ulﬂl nnuﬂq lllllml TTIT

10°®

107

10°

-
=
©

10"

——— Drainage Curve

o' 7 Imbibition Curve

T unl'q T nuﬂ, ™77

10‘12|lll_I_Illlllll‘llll'llll'll_

0.00 0.10 0.20 0.30 040 050
Volumetric Moisture Content

ll]lld !M I 11

0 “ASY ‘PIO-IL-NI-QS-JHM



0.4
Sarmpls # 0171
g
E nua -
2
ol
s
@
'E B
g 02
Q
e
-
ol
2
e 0.1
=
¢ | | | 1 i I 1 ] -
1 3 10 ao 100 aoo 1.000 3,000 10,000
Tension cm H20
ETAL NO. 0-171
WELL NO. 288-W18-2; 120 fi.
100 1
: 5129 Frastien 0.9
80 Curﬁulnﬁv Passl - D.B
g i s Passing .
‘h - Gravel 0.9% 0.7 g
)] 80 Send 76.8% 0.5 ==
i L Firnas 22.4% X
o -
- 2 0.5 -
= - L.
Q 40 - c.4
o "L -
@ B 0.3 n
o. - -
20 0.2
R 0.1
0 i St i o T : 0
1 0.5 .25 0.125 0.083 0.037 0

WHC-SD-EN-TI-014, Rev. 0

Size (mm)

-A.36



ey

el 202 oM

SLI-Zeredalnld

Matric Potential (-cm)

05

10*

-t
<

L] lllllll'

-k
2

Tk llllll'

w—dy
=

L] llili|il

10°

10"

Plio-Pleistocens
Well 293-W7-2, 19.8 m Depth

:Illl[llilll[]lrllll'lilllllllil

Van Genuchten Curve Fitting
Parameters using Mualem
8, =0.6292
6, =0.054

o« =0.3803 1/cm
n = 1,3444

i LEEBLRAE

lll

I B LR

—-—- Drainage Curve

T L) |ilili|

ltlllllllllll!llllllll!lllllll

1 1 l!‘l!ll t L] Iil!l" 1 1 IIII!I' 1 1 1 1 1317

[} !lll['l'

000 010 020 030 040 050 0.60

Volumetric Moisture Content

10"
1072
10°
10
10°
10*
107
10°

10°

Unsaturated Hydraulic Conductivity K(8) (cm/s)

107
10-11

102

0.

llIIllllllll'lillllIlllllllllll

K, =6.80E-02cmis

lltld IIPIM |llM IIIIM [ R

—= Dralnags Curve

Jllm llillq lsul'l'q |ul1'|'q lumq iilllml T

Llllllllllllllllll_llltll[!li

0 010 020 030 040 050 0.80
Volumetric Moisture Content

"A8Y ‘$T0-IL-N3-QS-IHM

0



8EY

131561500

Early Palouse Solls,
10° Well 289-W7-9, 21.0 m Depth, Sample 0-079

oBad's 0

IIIIII'Illlllllllillll

Van Genuchten Curve Fitting
Parameters using Mualem
9,, =0.4489
4 8, =03751
10 8,,, =0.060
o, =0.00431/cm
o, =0.00581/cm
Ny, =3.1450

¥ LR N R
1 1t LLit

¥ L] Iililil
L L lII'!lI'

— <] I ]
£ 10 E
< C — Dralnage Ctrve ]
® [ A TN— Imbibition Curve
P~ A J
g
£ 10 :
- - (,. :
§="' i I ]
- ? -l
10'}- $ ¥
- i
10°k ; .
A :
10'1 g g da g sl g gl :r | Y O

000 010 020 030 040 050
Volumetric Moisture Content

D13 W-pas0rel 100

llll'llll’lllll'lllilllil'l

- K =140E-04 c/s
10 K,, =B27E-05cm/s

IIIIN II!|M 1 b1

-t
=]
o

'-l-l'rﬂ'ﬂ'! llllm [nnﬂ" T T

Unsaturated Hydraulic Conductivity K(8) (cm/s)
<

et
Q
S

—— Drainagas Curve

" | e Imbibition Curve

10-12;: llllll'lllllllllliI!llllr

0.00 010 0.20 0.30 0.40 0.50
Volumetric Moisture Content

*A®Y ‘$T0-IL-NI-GS-IHM

0



Moisture Content (wt/wt)

Percent Passing

WHC-SD-EN-TI-014, Rev. 0

0.4
Sampis # 0.079
0.3 =
Ed p—
0.2 |-
0.1 |-
0 | ] | [ ] i |
1 3 10 30 100 300 1,000 3,000 10,000
Tension em H20
100 = 1
'~ ETAL NO. 0-079 o
go - WELL NO, 299-W7-9; 68.25 fi. 0.8
- 0.7
~ =
60 — £
i et =
B Size Fractien Elnes 72.0% E
40 ~ Cumuintive Passing S
- -_— w0
20 [~
L Gravel 0.2% Sand 27.9%
oL [V AT l 1
4 2 1 0.5 025 0.125 0.083 0.037 0

Size (mm)

A.39




or°v

ot

Mia36. |90

o

dBadon0

213W-Tesorosidinis

Matric Potential (-cm)

Early Palouse Soils
10° Well 289-W7-9, 21.6 m Dapth, Sample 0-080

hll'lllll‘llllllllll]llllllll:

Van Genuchten Curve Fitling
Parameters using Mualem 1
= 0.5094
4 0 - 0.4048
10°F 6,,, = 0.045
o, «0.00691/cm
[ o, =0.01041/<cm
Ny, =2.8810

£ lllll!‘l

10°k 3
C ——— Dralnags Curve
[ R_™w meee- Imbibition Curve ]
0 e s
» M n o
n o N
b~ L ]
L]
e o: » R
[}
101 = 5 a -
- H ]
N : ]
[ ]
K H ]
[ ]
- E -
10°}- : ,
F : 3
. r o
=8 ‘ -
K : ]
A i J
1
1 0'1 W RN TEE ENTEE NN !: IO I | T

0.00 0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(6) (cm/s)

10.1'lllllllllllll[llllllllIll

2 K, =140E-04cmis
10 K., =7.39E-05¢cmis

10°
10*
10°
10°

107

lllilq lnul'ﬂ! suul'l'l! ™1

-t
=
o

11 ~— Drainage Curve
107 e {mbibition Curve

Illlld lllld !DIM IIIIM lillM 1 1Lt

3

10-‘2|:|||||||||||!||||l'|||||1

000 010 020 030 0.40 0.50
Volumetric Moisture Content

0 °"A®Y ‘$10-IL-N3-QS-IHM



DN'

Percent Passing

WHC-SD-EN-TI-014, Rev. 0

0.4
ample # 0-080
o
= o3 =
3
- s
=
¢
=
o 0.2 =
O
e
-
L
2
e 0.1}
=
0 ] ] | | l | |
1 3 10 30 . 100 300 1,000 3,000 10,000
Tension ¢m H20
100 s 1
~ ETAL NO. 0-080 1 s
g0 - WELL NO. 299-W7-9; 70.75 ft. - 08
- - D.?
L N =
80 - - 08 ©
L -t} J s
2 Size Fraction Finss 72.0% - 05 E
i ] 1 o
40 ~ Cumulztive Pessing — 0.4 ﬁ
| y w
- -1 0.3
R -
20 — 0.2
| Gravel 0.2% Sand 27.9% i
. — 0.1
0 i [ ] l - ) 0
) 2 1 0.5 0.25 0.125 0.083 0.037 0
Size (mm)

} A.41



A

oL

Matric Potential (-cm)

LA~

Hanford formation (Fine-Grained Sequence)
Well 299-W15-2, 30.5 m Depth, Sample 0-170

5
10 =- L LI | I LI L L) l L L l LI L] | LI LI ] L} E
" Van Genuchten Curve Fitting ]
") Parameters using Mualem 1
- 6, =04272 -
i 8, =02274
10°F & - = -
- : em.' = 0.041 =
C o, =0.1071 t/em 3
I o, =0.1060 i/cm ’
[ Ngay = 1.4734 ]
L]
3 [

bl E
- ! ——— Dralnage Curve
I T U imbibition Curve ]
= ‘ov -
10'F E
o \ ]
- ) -
=3 M =

H
i ' i

[}
10°F \ =
: i ]
C ' ]

1
. ] -

1
- = o
10" Lt 1l I T | l |: T | | 1 4 8 1 I Ll L.l I [}

0.00 0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Content

-1
0 Ll i B ' LI B I ] l L LA I LI B B | I | 2 M ) l L]

2 K, =7.70E-04cm/s
10 K, =1.25E-04cm/s

e § =
e @9
- [~ )

-l
=
o

Gl
llllﬂ'q Iilllq ilHl'ﬂ" llnﬂﬂl aulﬂﬂ'l TTTI

Unsaturated Hydraulic Conductivity K(8) (cm/s)
3 5

10™

remrm [rainage Curve

o' ) e Imbibition Curve

LT Y.
-
-
-
---._‘
-
-
-
-
-
-
-
-

10‘127Il:Illll]lllll.lllllllllll!

0.00 0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Content

Kin

"A%Y ‘$I0-IL-N3-0S-JHM

V



55

QKRS
Moisture Content (wt/wt)

¥
4

Percent Passing

WHC-SD-EN-TI-014, Rev. 0

0.4

Ssmpie # 04170
——

—

o
5
|

-
1]

o
[\

=

e
b,

Nc Daia Ahove 1.0 Bar Available

| ] f ] ]

1 3 10 a0 1060 300 1,000 3,000 10,000
Tension cm H2C
ETAL NO. 0-170
WELL NO. 259-W15-2; 100 ft.
100 1
. SizsFraston || g9
80 -— Cumutative Passing |— 0.8
I Gravel 3.5% | 0.7 g
80 - Swnd 872% | 5o =
1 Fines 8.3% I X
i 405 &
I ] I
40 - - 04 @
i T N
- - 03 ¢
20 - 0.2
L —_ = 0.1
4 2 1

0.5 0.25 0.125 0.083 0.037 0
Size (mm)

A.43



1220}

A 890

SLw-resoredainid

Matric Potential (-cm)

Hanford formation (Coarse-Grained Sequence)

Well 299-W7-9, 3.1 m Depth, Sample 0-069

5

0 E L P: UL l L LA ) l LI l LI R 2 | I LEBL L] I ) :
C Van Genuchten Curve Fitting ]
- Paramaters using Mualem 1
R 8, =03717 1
10k § 8, =0.1960 -
& 5 9,44, = 0.000 E

X \ o, =0.2698 1/cm ]

X \ o, =0.02321/cm ]

i \ Ny, =1.1893 ]

LY

10°}- E
- —— Dralnage Curve :

I T T 2 Imbibitlon Curve

5 % .

10° )

; v :

- % -]

- q' -
10'F a .
i ' 3

; ! ]

" ! ]

N J ]

. : -
N ' N

1]
10°F : .
g : 3
» H :
- : ]
i ; ]
10'1 M EI W IR ol Ly 3 aa b3y
000 0.10 020 030 040 050

Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(8) (cm/s}

10"

1

-

-—b

=

—

0°2

(=] (=] (=]
& IS o

=
[

-—h
e
-

-
Q
o

107

0.00

lllllll'lll‘[lllllllilillll

K, =1.20E-02cm/s
K, =2.42E-03cm/s

el L TPy

IIIIM lf!m L LI

——— Dralnage Curve
----- Imbibition Curve

0.10 020

030 040 050

Volumetric Moisture Content

0 ‘A2Y ‘$I0-IL-NI-AS-JHM



Percent Passing

Moisture Content (wt/wi)

04

o
to

0.2

100

80

80

40

WHC-SD-EN-TI-014, Rev. 0

Sample # 0-069

10 30 100 300
Tension cm H20

1,000 3,000

"~ Gravei 50.2%
b /:

ETAL NO. 0-069

i WELL NO. 289-W7-8; 10 fi.

Sand 34.3%

Size Fraction

Cumuliative Pessing

Fines 35.5%

0.3

A.45

1 0.5 0.25‘ 0,125 0.083 0.037 0
Size (mm)

10,000

0.8

0.7

0.8

0.5

0.4

0.3

e.2

8.1

Size Fraction



9b'Y

DUBW-TMOGDEI0LE

Volumetric Moisture Content

- .
151 %0, 4985
3
g Hanford formation (Coarse-Grained Sequence)
s Well 299-W7-9, 3.4 m Depth, Sample 0-070-4 4
10~|;||l|l"llllllllllllllllll:q 10 |l"l"l.lllllll‘lll"l[]
\ Van Genuchten Curve Fitting JF K. =120E-02cm
B Parameters using Mualem 10° K,, =273E-03cm/s
R 0, =0.3414 .
J o, =0.1889 %
10°F 3 6,,, = 0.000 1 g 10°
E @,  =0.1902 1fcm 1 &
R o, =0.0259 1/om 1 =
. ‘\‘ Nygw = 1.2234 A g’ 1 0'4
= 10 ) 4 £ i
§ ] & 10°
< X ——— DralnageCurve § 3 -Eg
I T RN, 000 mmee- Imbibition Curve ] 'g ]
g ) 1 & 10° E
o 2 k L2 E ]
X 10 §- 4 _g (_% 2l ]
£ - 1 5 10F
© L 4 2> -
= I | I of
. ¢ ;.8. 107
10 ° 4 ® :
: : 1 2 .. !
; : 1 §W0F
: : 1 5 F
H 10 !
10° ! 1 F
X E ] 11 :' ——— Dralnage Curve
X ' | 10 s e Imbibition Curve
'1lll||||lll:lllllll ll*lll!lll '12_.; III[II!III"IIII’IIIII!IV
10 " 10
000 010 020 030 040 050 000 010 020 030 040 050

Volumetric Moisture Conlent

0 A% ‘p10-IL-N3-0S-2HM



i1

il

Moisture Content (wi/wt)

Percent Passing

0.4

o
W

o
[\

o
-

WHC-SD-EN-TI-014, Rev. 0

n
I

Ssmple # 0.070-4

} ]

0 ' :
1 3 10 ao 100 300 1,000 3,000 10,000
Tension cm H20
100 1
ETALNO.0-070 | Mwmee)],,
80 WELL NO. 299'W7'9; 11 ﬁn Cumuletivs p.“mg 0.8
0.7
—
80 0.5 .g
! x]
Grnvu‘snzﬁ 0.5 E
L
0.4 ‘&’
Send 34.3% Fines 5.5% ! o3 w
0.2
- |
\ 0'1
Lo ; Tl
% ¢ Rt ’ zTe 7 0

1 0.5 0.25 0.125 0.063 0.037 0

Size (mm)

A.47



8y°v

SLIN-THCFODELINLR

dBa'rie

Matric Potential (-cm)

Hanford formation (Coarse-Grained Sequencs)

Well 299-W7-9, 19.8 m Depth, Sample 0-072

L2 IR B | I LEL LIS I L L ] I LI L L) l LB} I T ?
Van Genuchten Curve Fitting
Paramelers using Mualem 1
9,, =0.5336

4 0, =03845 |
10°F 6,4,, =0.000 3
- a, =0.01811/cm ;
X «, =0.0159 1/cm ]
X Ny, =1.5550 ]
10°F E
- Drainage Curve
e T e Imbibition Curve ]
L G i
10% -
10'E 3
- 1 -
[ ' N
L : -
A ' i

]
. : i
0 ' |
10°E : E
» i ]
- L} -

[}
A ' i

L}
: : i
10" 4 3 1 1 l 1t 1 1 l 3 1 1 I 1 0 | l: l Ll k5 1 | i *

000 010 020 030 040 050
Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(8) {cm/s)

0-|

Eiiil‘llllllllllllililIlﬁl‘

K,, =7.00E-08 cv/s
o = 3.00E-08 cifs

102
10°®

10

E
10'-":
10°
107
10*
10°
10"
10™
(1 g ST SU EFETEErE NATETATAR WO STEr ST SrRTArE A |

0.00 0.10 020 030 0.40 0.50
Volumetric Moisture Content

—— bDralnages Curve
'''' Imbibition Curve

llllld llllﬂ Illlld ll‘l"ﬂ llrlld L 1Ll

0 "A8Y ‘pT0-IL-NI-GS-IHM



WHC-SD-EN-TI-014, Rev. O

0.4

SlmptL # 0-072

(=]

.

[ & ]
1

Moisture Content (wt/wt)
o
[N )

a
okt
il 0.1
e
L 2.
0 | | ! ] | ! |
1 3 10 e {1} 100 300 1,000 3,000 10,000
Tension cm H20
180 ~ i 1
- T~ ETALNO. 0072
ol WELL NO. 299-W7-9; 65 ft. |,
o - \ - 0.7
£ 1% .
R 60 q 08 .2
S - T
[ 18 - B
o B =1 0.5 i
[ R 8izs Fraction TR
[ R
S 40 “o04 §
[T} b Curnuliative Passing Finss 22.0% 1 }3'3
0. 5 —_— -
v B.3
on L Gravet 10.9% Sand 67.1% J oz
- 0.1
0 0
4 2 1 a.5 0.25 0.125 0.063 0.037 e
Size (mm)

A.49



dBaT'ee1

0s°Y
Matric Potential {-cm)

DI EALOLD

10° Well 299-W10-13, 12.2 m Depth, Sample 0-168

Hanford formation {Coarse-Grained Sequencs)

E L L L] I L L DL L I LI LA | I L LI L] ] L L L) I 'l_:n L L ] l (S I I | I 1T § 7 I T ¢ F 0 I S L L] l ¥ g
- Van Genuchten Curve Fitting of K =140E-05cmis ]
i Parameters using Mualem 10 K,, =388E-08cm/s 4
- 8, 03827 1
4 6, =0.2533 1 % N
10°F 0,,, = 0062 E % 10° E
H o, =0.08331/.cm i 2 3
i o, =0.07721/cm 1 & .., ]
- Ny. =2.4706 {1 ¥ 10 3
10°F o . g . ]
: — Drainage Curva ; § 10 3
4 meee- Imbibition Curve ] 'E ]
- 1 8 10*
2 RS
F E-
i ] 8
A 1 £
8 10*
10'f 4 ® §
- i 2 ,.uf
. ‘. :! g 1 0 9 E-
[ . o E
N ! . = N
10°L- E - 10" E
3 : E g
- H . N —— Dralnage Curve
i E ] 10" F ---- ll'l‘!bibi%%; Curve
10‘1 lllill!l!III:IIlICI IIIII[II 10‘127!lllllllllllll[llll'lllIllli
0.00 0.10 0.20 0.30 040 050 0.00 0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Content Volumetric Moisture Content

0 “A9Y ‘PrO-I1L-NI-QS-OHM




Moisture Content (wt/wt)

u.‘

Percent Passing

p
to

WHC-SD-EN-TI-014, Rev. O

Sampis # 0.188

o
-
—

) ] ! | | { i | |
1 3 10 ao 100 300 1,000 3,000 10,000
Tension.cm H20
ETAL NO. 0-i168
WELL NO. 289-W10-13; 40 fi.
100 1
: Sl2s Frll:t}fn _ 0.8
80 - Cumuiative Pessing —- 0.8
- -1 0.7 c
= Graval 0.4% 7 =
s Send 88.0% — 0.8 ==
I~ Finss 4.5% 1 g
- -1 0.5
R . (E
40 - 04 @
- 7 N
R - 0.3
20 - 0.2
" -1 0.1
0 i { : f =L ] 0
4 2 1 8.5 0.25 0.125 0.083 0.037 0
Size (mm)

- A.5]



5136, 49M

BaogelL

es'y
Matric Potential {-cm)

SiIe-temvtdiinld

Hanford formation (Coarse-Grained Sequence)
10° Well 299-W10-13, 18.3 m Depth, Sample 0-169

-1
E|iilo||;|||[|!|||[||;[]l;E 0?lll!lllllilIlllllllllllll
- Van Genuchten Curva Fitling | K. =110E05cm/s
- Parameters using Mualem 10% K, =227E06c¢cms
- 0, =03424 1
4 9“ =0,1931 ﬁ B
107 0,,, =0023 g 10°F
1o o, =0.1137 1/cm S E
[ o, =0.07771/cm o -
i fye, =1.6829 % 104
10°E 3 ? 5 -
. —— Drelnage Curve - § 10 E
T N Imbibition Curve ] 2 -
e 8 10-0E_
2 0 -
10 :- E E 107 i
; 1 2 F
i | I C
B 10*
10'E- = %
5 1 2400f /
B \ N g 10 /
i ' 7 [ H
g 1 1 = ‘
10°k E - 10 !
é i § . -" -~ Drainage Curve
i E ] 10" ;' ----- Imbibition Curve
10“1Illllllll:lllllll"llltllllll 10‘12lill'lll.lllll'llllllllillI_
000 010 020 030 040 050 0.00 0.10 0.20 0.30 0.40 0.50
Volumetric Moisture Content Volumetric Moisture Content

0 A%y ‘PI0-I1-N3-QS-IHM




0.4
Sampis # 0188
S
E 0.3 -
:
i
c
[T +
E 4
c 0.2
Q
o
=
" i
'S 0.1
=
0 ) | { | ! n LT
1 3 10 30 100 300 1,000 3,000 10,000
Tensicn cm H20
ETAL NO. 0-169
WELL NO. 288-W10-13; 60 fi.
100 1
: Sizmfrcten || g g
80 Cumuistive Passing [— 0.8
g - uistive Passing ]
‘B i Gravel 0.3% ] 0.7 ¢
o0 Ssnd 94.8% .9
w B0 Flines 4.9% - 0.6 x]
o i 1. @
- - ~ 0.5 i
= ¥ . w
Q 40 - 0.
S - J 0.4 s
o . 403
Q. - i
20 - 0.2
L - 0.1
0 ' , 0
4 2 1 0.5 025 0.125 0.083 0.037 ©O
Size (mm)

WHC-SD-EN-TI-014, Rev. 0

A.53



ps'v

9"”;’3 b*ﬁixh

#0a 0y ez o

DLIN-TevEDI 101D

Matric Potential (-cm)

5

10 E LI | l LB I b § I LI l LI L L) 'I L DL I l‘ii
. Van Genuchten Curve Fitting 3

i Parametars using Mualam 1

- 6,, =0.3924 1

1 0‘ | _ 9' - 0.000 .
- a =0.1570 t/cm 3

E n =12507 E
10°F .
- Dralnage Curve -
10° E
10 e
10°F E
10‘1 Lol 1 I 1% 11 l L4 13 l VI | ' i S | I 1.1

0.00 010 020 030 040 050

Hanford fm (Coarse-Grained Sequence)
Well 299-W7-5, 3.1 m Depth

Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(6) (cm/s)

10-1 LI I T ] ] + & & F l « 1T & 0T I LI DL 2L ) l L L it | | § I ¥
- K, = 1.60E-02 cm/s
103

10

ilul'l'l'fl lanﬂ‘ﬂl ™

10°

IIIIM Illul' !IIM llllld IIJJJ.&

10°
107
10°
10°

10-10

~—— Drainaga Curve
10"

lIllll'lIllIlIlLIllll'll

10-12_ 14

000 010 020 030 040 050

Volumetric Moisture Content

0 "A9Y ‘$T10-11-NI-AS-JHM



§5°Y

Eany'yioim

Sl

Matric Potential (-cm)

Hanford formation (Coarse-Grained Sequence)
s Well 209-W10-13, 13.7 m Depth

10 ﬁl

L3 LB

10*

Illlll

LI

10°

L] i“illlll

10°

L1 L] Illl[ii

10'

10°

¥ ¥ l‘lliil

10‘1Illl_lll_!l'!'Ilill!lilllllll

Illlllliilillll!lillllll

Van Genuchlen Curve Fitting
Parameters using Mualem
0, =0.3915
6, =0.040
o =0.0408 1/cm
n =20672

L L i t124

1 i i ‘|I|l||

—— Drainage Curve

1 il l||l'!l]

i I!illll L 1 Illl|!|I

1 (] !llllll

0.00

010 020 030 040 0.50
Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(6) (cm/s)

10"

102

10°

llm Jluﬂq T™TTT

10

10°

107
10"

10‘12 L

K, =1.10E-02cm/s

]IIIM IlllM LI NS

we— Dralnage Curve

0.00

010 020 0.30 040 050
Volumetric Moisture Content

0 "A3Y ‘$T0-IL-NI-QS-IHM



95"y

Baneiorm

DL

Matric Potential (-cm)

Hanford formation (Coarse-Grained Sequence)

10° Well 299-W10-13, 24.4 m Depth

E L L L] I LR 2 I LI LI I L I R | i LI I | I L 3
- Van Genuchten Curve Fitting
i Paramaters using Mualam 7
i 0, =04955 1
1 04 = 0, = 0,102 |
3 o =0.27851/cm 3
E n =13713 1
10’ 3
- Drainage Curve -
10}k ¥
10'f E
i ]
[ ]
10° ¥
10'1 I T I | ' . I g1 1 t ’ I | l Lol i i
000 010 020 030 040 050

Volumetric Moisture Content

Unsaturated Hydraulic Conductivity K(8) (cm/s)

10_1lllllillllllllllllllllil‘l

so2l. Kw =270E0Zcms

10?

H lllM 11 IIIM 4 llllu

10
10°
10°
107
10°
10°

10"

~~——Dralnage Curve
1 0-11

1042 _|||||1||-l|||||||n.l|||||n|_

0.00 010 0.20 0.30 0.40 0.50
Volumetric Molsture Content

0 "A%Y ‘py10-IL-N3I-QS-IHM




LS°V

Ay 1M

DI TMHODILIOLT

Matric Potential (-cm)

Hanford fm (Coarse-Grained Sequence)
10 Well 299-W15-16, 12.2 m Depth

E LI I 7T § 3 l T3 %% I L B L L] I T I ¥ ?

. Van Genuchten Curve Fitting ]
Parameters using Mualem 1

- 8, =04375 -

1 04 " 9' - 0.042 -
2 o =0.0736 V/em 3

E n =1.8185 3

= L ] -
10°k 3
r — Drainage Curve
10%}- -
10'} .
10°F 3
1 0'1 b 8 1 1 I 14 1 1 l 2 1 1 4 I 14 1 1 ' [ 2 | 21

000 010 020 030 040 050
Volumetric Moisture Content

10“lIlllllllllilllllllllill'l

jool. Ko mOSOE020mie

10°
10*
10°

10°

|IIIM lllim l!lm IIIIM I'I!m

107

10°

10°

Unsaturated Hydraulic Conductivity K(6) (cm/s)

1 0-10

et —— Drainage Curve

10“2 l!'llll'llll’lllllllll'lli

0.00 0.10 ° 0.20 0.30 0.40 0.50
Volumetric Moisture Content

0 "A3Y ‘T10-1L-N3-GS-IHM



85y

T 515,000

£3%

diasyaLyim

L33

Matric Potential (-cm)

Hanford fm (Coarse-Grained Sequence)
10° Well 299-W15-16, 33.5 m Depth

¥ LELBERLELL]

10*

L lllllill

10°

i L} llilli'

10°

+ L} .llilll

10

¥ L] llllill

10"

Pl | Illill

10'1 Illlllllllllllll.l!'l!lIIII

lllllllll'll]lllllllll'T

Van Genuchten Curve Fitting
Parameters using Mualem
8,, =0.3719
6, =0.019
o =0.1368 1/cm
n =1.2885

-—— Drainage Curve

1 1 !I!!ll! 1 1 Illlll[ ll!ll L 13 ll!(lll t 1t 1 11T

AR

0.00

010 020 030 040 050
Volumetric Moisture Content

-1
10 Illlllllilllll'IIUIIIIIIII

jo2l. Mw - 110E020ms

10°?

10

-t
<
o

10

1|uuﬂ llllld x:luml lu““ﬂ ll“lli‘ NI |

107

10°

b
=
©

'-""l'ﬂﬂq T T suul’l" luTﬂH |||uﬂ1 TN T

Unsaturated Hydraulic Conductivity K{(6) {cm/s)

10-10

10-11

10‘12711 _lIIllll!lllll!llllllllllr

000 0.10 020 0.30 040 050
Volumetric Moisture Content

0 "A®Y ‘$T10-IL-N3-GS-IHM



M w‘&]«-i l{.ﬂ

65°Y
alAty L Ze s

Matric Potential (-cm)

—

213w

Hantord m (Coarse-Grained Sequence)
10° Well 299-W18-21, 7.6 m Depth

..]||||||[|i||||||'|||’l||[[‘| 101IlIll'lli'll‘l""ll'l‘ll'

- Van Genuchtan Curve Fitting ; 2 K, =S5.50E-02cm/s
- Paramelers using Mualem 10 .
B 6, = 0.5083 N
4 8, =0.008 ?
107 ¢ =1.8668 1/cm 1 2 400
E n w=12474 E S
i 1 £ 10
o
103 E- —E :; 10-5
- “ ——— Drainage Curve - § :
[ 1 &
- 1 O 10°®
., o
3 1 3,
: 1 © 10
3 ] Sn
R 1 £
; B 10°
F ERE
- ; ﬁ 10°
- 1 c
5 - - |
1o°L i 107
? E Jpet ——— Drainage Curve
10‘1Illlllllilltllllllllllll 1 10°12||| llllllllllllllll_llllllli
0.00 0.10 0.20 0.30 0.40 0.50 0.00 010 0.20 0.30 0.40 0.50
Volumetric Moisture Content Volumetric Moisture Content

0 “A%Y ‘pI0-IL-NI-QS-IHM




09"V

2
2
g Hanford fm (Coarse-Grained Sequence)
F s Well 209-W18-21,12.2 m Depth 4
10:i'l_l'llllrlllilllll!lll|||;13 10 llllillillllllrﬁlilllil
. Van Genuchten Curve Fitting 1 ) K, =1.10E-02cm/s
- Parameters using Mualem 10
i 6,, =0.3988 .
4 9, =0.073 ) C
10 o =0.0289 1/cm 1 € 10k
- n =21349 1 8 2
B B i ooy 3
[ 1 2 10°}
L ¥ £ 105k
s - —— Drainage Curve - §
g | &
s i 1 O 10°®
o 10k 4 £
a. = 3 3
o ; 1 8 107
E I 1 2
=T 1 3 10
10'f 4 @
) ] 5
10°- - 107
§ ; 10" =——— Dralnage Curve
10"f lllJIlIlI'l'llJ!l!l lllllL! 10'12 lllll'llllllll!lllll]llr
000 010 020 030 040 050 000 010 020 030 040 050
Volumetric Moisture Content Volumetric Moisture Content

QLB

0 “A3Y ‘pT0-IL-NI-QS-JHM



WHC-SD-EN-TI-014, Rev. 0

APPENDIX B

SUMMARY OF AQUIFER TESTING DATA FOR
THE WELLS IN 200 WEST AREA
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Summary
of
Aquifer Testing $-10 Facility

Six wells were drilled for RCRA monitoring of the 216-5-10 Facility. Aquifer
tests were conducted in these wells to determine aquifer properties of
hydraulic conductivity (K) and transmissivity (T). The following table list
some of the test information.

Depth from

Yelt Nurber Type of Test ate of Test §22§;§"T§§§3VQI peveloped? K $t%/dsy
299-W25-7 slug S5/7/N 186.26-205.5 yes data not in computer

development 5/7/91 186.26-205.5  in process -2
299-W26-8 stug withdrawal 5/31/90 200-216 no 5
299-426-9 stug withdrawal 5/31/90 189-205 no 30
299-w25-10 slug withdrawal 5/3/91 206.54-221.69 vyes 75

stug injection 5/3/91 206.54-221.69  yes -
299-w26-11° slug immersion® 5/31/90 122-136 no .006

stug withdraual 5/31/90- 122-136 no .000049

6/1/90

299-u26-12 slug withdrawal 5/10/91 228.26-210,22 yas 5

slug injection 5/10/91 228.24-210.22  vyes 16°

a - non-unique match to type curve

b - well is completed in a perched water zone

¢ - date is from immersion of slugging rod, automatic recording of water level was initiated some time after
rod was itmmersed.

d - water level was not at a static level prior to slugging rod withdrawal

e - value suspect, lLimited data to determine straight line on semilog plot

Pertinent Notes:

- The "The Bouwer and Rice Stug Test - An Update" was used to determine K.
ref; Bouwer, 1989: Ground Water vol 27, no.3.

Tests were conducted in completed wells.

A1l of the above wells except 299-W26-11 are screened in the upper
unconfined aquifer which is in the Ringold Formation in this area. Well
299-W26-11 is completed in a perched water zone.

- Wells tested in 1990 were tested by PNL. Wells tested in 1991 were
tested by WHC.

- Test analyses were not reviewed.

-~ Because of less water level fluctuation in the withdrawal tests than
injection tests, values determined from withdrawal test are probably
more representative of aquifer properties.

- In many of the tests the initiation of data recording occurred after
stugging rod was withdrawn or injected. Because of this the exact t=0
is unknown, which may resuit in a shift of the data. The shift of the
data will yield different values of Yo and Tc (for the same Yt) and
therefore a different K. Small shifts will yield very little change in
K.

Jane V. Borghese
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WHC-SD-EN-TI-014, Rev. 0

Well Number:_ R4 7- ©0ab- 7
Dimensions in ft unless otherwise specified
Project: AxA4 S-s0 é_},;/ﬁ:é
Date of Test: Mecen 7/. 194!
Type of Test:_Woll  developwmont
Slugging Rod Dimensions, L:

~
D: \]\}A

Theorectical head displacement in 4 inch casing: \_
Location of Field Records and Data: QEEE-A&, Lile
Rod within screened interval: NA
Depth below Tand surface of tested zone:_ /84.2¢ -205 4
Radius of casing, Rc: e F
Radius of well, Rw: L3323
Distance from WT to bottom of tested interval, Lw: N B
Length of saturated screen interval, Le: N
Thickness of aquifer, H: 2.00 (fo 1587)
Estimated Porosity of Sand Pack: MY

For Bouwer and Rice Analysis
Time correction applied to data (min):=~.

Intial Head change, Yo: w

Arbitrary time value on straight 1line, Tc (min):

Head at Tc, Yt: \

Comments:___ Selr  cowu of slug, dest dala,  wixes

Do s\owed, lead TsoaRYX 0232 fo  anslyse
doudegn  date Qoo rae il Ji&l&\.qamll‘ : &K = \\»sﬁ_ﬁm‘_
L, (ded data So_enateh  tume  cacve goed TSo AQX
Theissian i&!ﬁ: :{: YA P“ “ll-‘:f 3)3&3&3'95 @Mﬁ&{vr-
eoirfieadipn  methed . L Vaoee  \idlls @\\'H\ L TSordy s

'f‘zcau-v'né- T o lugs

WL om 2% s20.27 7 J.g_zéa#___,._zgﬁaﬂg‘_f__ﬁf.ﬁ-:" 288, 32,«;1” A
Vufe:  Soft EXST0N Add net matel w_m?_% fom  Lles.

Name (print): TT\)Bnri\)\qasa Signature: jéé %Zé Date: ;’ (£ 744

B.4
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WHC-SD-EN-T1-014, Rev. 0

Well Number: K77 - b -8
Dimensions in ft unless otherwise specified
Project: AZRA ___ 5-/0
Date of Test:___ 575/ /70
Type of Test: ﬂ.-c?_ w2 ithelgacie X

Slugging Rod Dimensions, L: £.0
D: /9
Theorectical head displacement in 4 inch casing: /TS5
Location of Field Records and Data: <bdwf /70 S0 Reekels ot
Rod within screened interval: “qes
Depth below land surface of tested zone: HO -2/6
Radius of casing, Rc: 67
Radius of well, Rw: 333
Distance from WT to bottom of tested interval, Lw: /L.56
Length of saturated screen interval, Le: /6.56
Thickness of aquifer, H:__»leo [Q /f&’r')
Estimated Porosity of Sand Pack: ‘RS

For Bouwer and Rice Analysis

Time correction applied to data (min): L0666
Intial Head change, Yc /85
Arbitrary time value on straight line, Tc (min): 2.0
Head at Tc, Yt: .3
Comments: e Lot o s % arll

Yoo o ewTacdibl . Ao «z?pﬁ/w@
otk Lo 4940’ n AAsT 125 S LBE comA -3,

/oot wbe :b/JﬁM ﬂ/ Zn x,_é;gaz e  ofl
q,éaof‘? 2L e Mﬂgﬁl‘ o‘éztf' v é&éx_g, p&éé&é,
!/ _an eé,w_am’ e sof 0 066L m Boills o
irpd s l] ko et _dimor _gwdedly &

% by bilomeer . ikl 5 n_cory of Bbire e

é,y%;ﬁ Omided @ wi gt tomr  ZA a/

Name (Dt"int):flj.gov$5& Signature: Q&(L Date; ’/‘%/

B.7
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WHC-SD-EN-TI-014, Rev. O

299-W26-8 Slug Withdrawal Test 5/31/90

e e e s e e e ke kv s e e v vk vk e e ok vk e ok e ke vk vkl e v ke v e e vk e e e e e vk e e e e e e e e e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

ek e e e v e o e de e e e ke e de e e e e e ok e e s e e s e e e e e o e v ok ek ok sk ok e e e e e e
dedededede ok dedekod ke dede gk dekodedode R R dodo g dodde o do de e de e e e de g de ek de e de e e

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

e e o e e Yo e e e e ok v e ke o vk ke e e e e ke v e e T o e e v e e v e e e e e e e e e e e de ke

Re (ft) Rw {ft) Le (ft) Lw (ft) H (ft)

el . ol Y T Y (o . S 00 A S B T T " -

.2205 .3330 16.5600 16.5600 200.0000

e e e e e v e v e v e e e e vhe e e vl ke v o e v e e e e vl e e e e e ok v e e ok o ke e e e e

Le/Rw = 49.7297300

A= 3.0941640

B= 5.087996E-001

c= 2.6715220

SANDPACK POROSITY= 2.500000E-001
t {min)= 2.0000000

1/t= 5.000000E-001

Yo= (ft) 1.8500000

Yt= (ft) 3.000000E-001
1/t In(Yo/Yt)= 9.095792E-001

In[ (H-Lw) /Rw]= 6.0000000
Tn(Re/Rw)= 2.4680270

e e T e vk vl e v e e e sk e e e e vk sk e sk e e v vl vk ke e vk e e ke e ke o e ke 9 vk e ke o e e v ek
K (ft/day) = 4.7473060

e T v e ke v T T e e e v v o T e e e e ke ok e e v ol e vk e e e ohe e vhe ok ok ke e v e ok e ok ok o e e ok

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 78.6153800

e e e e dhe e e T vk e dhe e e e v sk e e ke e o e o e ke ok e e e e e vhe e e e e e e ok oke e o e vl e ok
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WHC-SD-EN-TI-014, Rev. 0

Well Number: R727- W36 -9
Dimensions in ft unless otherwise specified
Project:_AZrH# S-/0
Date of Test: = /3, /90
Type of Test:_ﬁé%_&iﬂ@qwue

Stugging Rod Dimensions, L: &
D: L7
Theorectical head displacement in 4 inch casing: /. 95
Location of Field Records and Data: Zi-darf 2270, Bechrts - S/0
Rod within screened interval: e
Depth below land surface of tested zone: /8_7 - Res
Radius of casing, Rc: Lo *
Radius of well, Rw: L, 333
Distance from WT to bottom of tested interval, Lw: ’6./9
Length of saturated screen interval, Le: ’4.77
Thickness of aquifer, H:_ 200 g Xt /927

Estimated Porosity of Sand Pack: . RS

For Bouwer and Rice Analysis
Time correction applied to data (min): o.03
Intial Head change, Yo: Z. o
Arbitrary time value on straight 1ine, Tc (min): o.5248
Head at Tc¢, Yt: O. |

Comments: __ Cre ,‘pég :4;5‘/@0/ oo /= i@;ém.zc/ 19 /14 we //

Ko iif g Kt (207 o litne Aon WLt dgo o bt
d}z Le Poé LOMA -2,
%ﬂ/qﬂﬁé«m </ /é&/ Hrne, rv/aénwf‘ O3 i
y égc/.'cs “t L O3 i
Omidhd @ Gile e B-R plt [log ccnl)

.&W ._/@"‘_ Mﬁéﬂ@‘ a—ﬂkaé.é

Name (print): ._.']\13%1259—— Signature: ]E?LA . Date: /;Zégzr

B.11
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E Rew data
] °
12.9@:
7.20
2.00- 0% o,
- o
- ° qn§-°“mmn © COCOUTAMMBNIID
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1 1]

1

Te = B.528 mtn
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WHC-SD-EN-TI-014, Rev. 0

289-W26-9 Slug Withdrawal Test 5/31/90

Ve sle s e e vk e e e e ol v e e e e ok e e e e ol ok ke ke e ok e o ok e vl e sk e o e o o v o e e ke o o o o vk
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD,

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

o e e o e e e v o e e T e e e e e v e e e ok e e e e e e e s e ek de e v e e e e e e ke e e e e
e s e s e e e e e o e e ke she ke e e e e ok e e e v e v e e v e ke e e ke e e o e e e o ke de e

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

e e e e v e e sl e v Jo e e F o ek e s e e v e e e e e v e e e d e e e e e e de de e ek e ke ke e

Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

. Gt s A e T ——— (- $ $1 S T S T S - o e S e

.2205 .3330 16.1900 16.1900 200.0000

oo s e e e e e e e e e e e e e e de e e e de e ke e e e e e ke e e ke e ke e e de e de de e ke

Le/Rw = 48.6186200
A= 3.0669280

8= 5.036012E-001

C= 2.6454010

SANDPACK POROSITY= 2.500000E-001
t (min)= 5.280000E-00]

1/t= 1.8939390

Yo= (ft) 2.0000000

Yt= (ft) 1.000000E-001

1/t In(Yo/Yt)= 5.6737360

In[(H-Lw) /Rw]= 6.0000000

In(Re/Rw)= 2.4483210

e ke T e e vk v e e v g v e Jhe e v vk dhe e e ke ok e e - e e vk e e e e e e e e ke v vk v ke e e o o e e
K (ft/day) = 30.0474500

e v e e e s e e e e e she e ke e v e e e e e e v ok ok sl ke e e e ke e e e e v e e e e e o e

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 486.4682000

e e v e v v e e e vio e e she vk e e e v e e v e vk e v e e gk de ek ok e ek e v s % e e ek ek

B.14
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WHC-SD-EN-TI-014, Rev. ¢

Well Number: 247 -023(-/0
Dimensions in ft unless otherwise specified
Project: MY S-r0 rZe/ }&4
Date of Test: _5/3/7/
Type of Test: 5%«04 ‘wiihdrrin X

Slugging Rod Dimensions, L: 6.0 1
i foz JV>.0q &3
Theorectical head displacement in 4 inch casing:(Jit. 1523&’) .52 *
Location of Field Records and Data: Bema  vecorgsn Lile
Rod within screened interval: Hes
Depth below land surface of tested zone:_=22i.41 - DoL.s4
Radius of casing, Rc: /67
Radius of well, Rw: L B3R
Distance from WT to bottom of tested interval, Lw: /5. /5
Length of saturated screen interval, le: /525

Thickness of aquifer, H:v 200 éf@& st 42&2}

Estimated Porosity of Sand Pack: A S

For Bouwer and Rice Analysis

Time correction applied to data (min): .02
Intial Head change, Yo: /.82
Arbitrary time value on straight line, Tc (min): 2.2l
Head at Tc, Yt: 1O
Comments: ” Voluwme wped <o a‘-‘"ﬁ&m—h&ﬁ___alsmi__u\a[_:—

tevem (sec test inbh o ou TTACetes):

Llnngoding suetew~ gnd 1fe of galbly
Mﬁ,ﬂﬁ.n Lt rec-am"ms occarred  afder s/aégma rod
wrthdra wn Sz, Mc/au A_g;/f/s at asz fééifc/ ﬁszua

dégg?t L OF Sty

-ﬁé'rL é¢ﬂ/ ﬂé 'é d/m%ﬂ/ ’ﬁﬂ ST, '2; /D/ 74

Name (print): ‘(WBonj }165& Siqnature:ji@/é Date: ”’/2:3/;/

B.15
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WHC-SD-EN-TI-014, Rev. 0

299-W26-10 Slug Withdrawal Test §/3/91

e e e she e e s e e e e e e s e Je e e e e e v v e e e vk e e e T v Je e e e e e ok o vk e e e v e v e e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, ND. 3, MAY-JUNE 1989.

ek e o e de e e e e e e e e s Fe v e e e P e e s e s e vk v v e v e e e e sk e e e
ook do s de e e e v e ok e ke v e s e e e e e e e e s e T e e de e e e e e e e e de e

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Fed e e e s e e e e e e e ke e e e e e de e oo e Yo e e e e e sk e e e de e e dede e e dedede de e

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

T ————— AT Al — v ——— - S S S T S . S =i o

.2205 .3330 15.1500 15.1500 200.0000

Fesde de o ke de vk o e e e e e e e e e v e e e e e e e e v e e e e ke ek e e e e Fe e de e Fe de e e

Le/Rw = 45.4954900
A= 2.9846410

B= 4.810528E-001

C= 2.5928120

SANDPACK POROSITY= 2.500000E-001
t (min)= 2.100000E-001

1/t= 4.7619050
Yo= (ft) 1.8200000

Yt= (ft) 1.000000E-001

1/t Tn(Yo/Yt)= 13.8162900

In[ (H-Lw) /Rw]= 6.0000000

1n(Re/Rw)= 2.3970300

o v v e e v e ke e e e o vk ke o ok 2 ke e v e e sl o o e e v vie e ke sl ke o e e o vk v e v ke o e e ke e o
K (ft/day) = 76.5542800

e e s e s e v e Y e e e e e e e e v v T e e e e e ke e s e e e e e e e v e e e v e e e e e

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 1159.7970000

e e s v e s sk e ke e e she e e ke e ol e s sl e e e v ke ke s e e vl e ok e ok ol e e vk e ke e e e ek e ke e
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WHC-SD-EN-TI-014, Rev. 0

Well Number: X Z27-e026 -/2
Dimensions in ft unless otherwise specified
Project:

RRA  S-ro A slu

Date of Test:

5/3/1(

Type of Test:

STugging Rod Dimensjons, L:

.S/a-s Thipetion
‘o) v

6.0

D:

b F

Theorectical head displacement in 4 inch casing:

/.57

Location of Field Records and Data:
Rod within screened interval:

RCRA cecoeds

£i'le

Depth below land surface of tested zone:

Radius of casing, Rc:

Radius of well, Rw:

Distance from WT to bottom of tested interval, Lw:
tength of saturated screen interval, Le:

Thickness of aquifer, H:

Estimated Porosity of Sand Pack:

Time correction applied to data (min):

Intial Head change, Yo:

Arbitrary time value on straight line, Tc {min):
Head at Tc, Yt:

Comments: //d/tr/gp doed > dletormin

el
4
2ar.bq -

206.54

e

. 333

(5. /5

/5. 15

w300 (for Last 1959)

2 S

For Bouwer and Rice Analysis

K

30

<

RN

T~

soclbfe

ek st zgall S Lr a/ cabl [g.( 76'/‘//54 Ao, sy -{4

Low TA. Cm-éq) _7-,”":4-_%‘743:: F/ ot r-?cerc?///?a‘..

_@_Mfe/ /anor 23 ;n‘jecyzroh PN e.(q‘c'lc Z=0 24 17 hotdn,
/%‘//5/5 of Aot b pol Fone  — Lol AM/?QZ
412440! ! o pack  ghe o tardaternce. amd snectinl aflocts .
Sbodly diclie. of A dote ___bosan e tine

9/ .,?éa-;g‘ C.05 fyen o - 4/::5/ Chisie Lrom =k of

_ngf 0.254 .  Theorectical js ASTLY /--- +20 /’7454 "f'(

& diPPresc  fo reld valid resa |ts,
Name {print ::jYJ SY = 2 Signature:
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WHC-SD-EN-TI-014, Rev. O
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WHC-SD-EN-TI-014, Rev. 0

Well Number: K¢ 7 - wRé -//

Dimensions in ft unless otherwise specified
Project: RcRg  S-  fZe ity

Date of Test: /?Zu 3/ /s220

Type of Test: (9: rod sommers)an 77 slis e /D

STugging Rod Dimensions, L:
D: 0-/?

Theorectical head displacement in 4 inch casing: 25
Location of Field Records and Data: o firt M52 S Gubte_repor
Rod within screened interval: 54;.5
Depth below land surface of tested zone:_ /22 /3¢

Radius of casing, Rc: 2
Radius of well, Rw: . 33%
Distance from WT to bottom of tested interval, Lw: /3.5
Length of saturated screen interval, Le: /345
Thickness of aquifer, Hi_~sae2 (st /?5?)
Estimated Porosity of Sand Pack: L RS

For Bouwer and Rice Analysis

Time correction applied to data (min):
Intial Head change, Yo: 2.20

Arbitrary time value on straight line, Tc (min): 21
Head at Tc, Yt: =<-12

Comments: Tk s poeordins  _at- oz jlouSs  taes  sonda b2 o 42
M"es 4)4‘4 543 WIBO 17 rsed] o wel/. Sead czéq.e eda &

Mf/?)‘lé'!d Lion +4e dd“f A&m__uﬂ_mf' Ay Loy 37 e
&ty rad s énd aklie (il ,1;;5@ ﬂfjaﬁ Py

corvortd B Jesd —chage walits _éz _QIL@__é_ﬁ,m_adag_eLﬁLﬁ_
%EJ,_MM@L at (305 m&_,éem_éiﬁ-_ﬁvii_

o 7322,
Tme =0 )5 gt .zgaa/' b afling 4230  on %;/fo .

Wte o L 45 Gaorigéé/ /4 mﬁc{ Boa2

Mame (print): -JV &%g Signaturg;Z%L Date: /////.?/'?/

B.21




FAA:

Head change (TUL)

Pi1518.2024

Wel Il 299-L26-11
Slug Immerston

5,31./91

Yo = 2.20 TL

Yt = 2,12 Tt

8.00 20.00 40.00 60.98 80.00 100.00 120.00

Time & lnce slug tmmereton (mtn)
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WHC-SD-EN-TI-014, Rev. O

299-W26-11 Slug Immersion 5/31/90

e e e e v e o e e ok e e e e e ke o e e ke i e v e ek sk ke o vk ke e v e e e e ol i e e e e e ok e e e e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

e e o e vl e e ok e e e ke e ok o ok e e e e e el e ke de e ek ke e e dede e e e de ekl ke
e i d e e e ke e ke e s e e e e vhe e e o do e e o e e e e e e e e e de e ek de o e e g de e Fedede ke

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF MWELL.

e e e vl s s e e ok ke e e e e ol e e ke o e e e e ke ke ke ke vk o e e o ke vk vk vk o e e ok e ke e ok

Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

T M . S A ol (i s S T —— ot o T S P T 4kl S Y T S - T V8 A A S

.2205 .3330 13.4500 13.4500 200.0000
e e vk ok e e ol Tk e e vk g v e o e vk v e v ke e e e e e ok e vk e v o e ke ke vk ok e ok e ke ok vk e e ke
Le/Rw = 40.3903900
A= 2.8572500
B= 4.466348E-001
C= 2.4517180
SANDPACK 'POROSITY= 2.500000E-001
t (min)= 39.0000000
1/t= 2.564103E-002
Yo= (ft) 2.2000000
Yt= (ft) 2.1200000
1/t In(Yo/Yt)= 9.497784E-004
In{ (H-Lw) /Rw]= 6.0000000
In(Re/Rw)= 2.3015010

************************************************

K (ft/day) = 5.691521E-003 A ST w5 e e
gt do e e dhe vk e e v de e e T de e e e e o e e e e e e e e e e e e e e ok e e ke ok ke e v v ok e

T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 7.655096E-002

Fesde s sk e o e e vhe ke e e e e de e e ok de ke e e ke e e e sk e e e e e ke ke e e de e e e e o e ke o ok
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WHC-SD-EN-TI-014, Rev. 0

Well Number: <97- o éb-—//

Dimensions in ft unless otherwise specified
Project:_RcrA S-/0 Faa‘/;%!-;l

Date of Test: 3/ /720
Type of Test: 5@( corthdzin |

Stugging Rod Dimensions, L: 4
D: 0./1
Theorectical head displacement in 4 inch casing: /.75
Location of Field Records and Data: gkt /972  Svo Bomké rfp?’l
Rod within screened interval: g5
Depth below 1and surface of tested zone: /22, ~ /346

Radius of casing, Rc: LL?
Radius of well, Rw: .. 333
Distance from WT to bottom of tested interval, Lw: /S HS
Length of saturated screen interval, Le: /3. HS
Thickness of aquifer, H: YReo [laif /961)
Estimated Porosity of Sand Pack: 25

For Bouwer and Rice Analysis

Time correction applied to data (min): .05 aur

Intial Head change, Yo: k.
Arbitrary time value on straight tine, Tc (min): 29525
Head at Tc, Yt: /22
Comments: K{/r/// 7 4/»9 o MZ/ R R,

%%} 2 oa I,nga/ é;.ée_.. Wi e Hgned o
shde
2 - "-// ey MQQ ﬁ& Py By /é-r frggn/
_zAa.;v__md'més_@_/ Sthuidt Lire etk O 2B oS
&;amis_de‘@.&__ﬁ__ﬂ_,@é — ﬂnalé__-u- Lk
bt & 7o ’%%_L_‘% Scrern . L ogn LT

eve
7

Name (print): JV Signature:

B.24
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level)

WL (ft from refTerenced water

4.50

2.50

9.5¢

-1.50

-3.50

bt rrr e rsed vt ot ettt

AN NS ISR N R

15138007

Well 299-W26-11
Slug WLthdreual Test 5/31./99
Raw data

0.901 2.01

BRNLIBLILLLELY B T R0 ) (N O NP )1V I 0 441 9 201 WA R L]

1 10 190 1000 10000

elapsed time (mtn}

0 "A%d ‘$T0-1L-NI-QS-IHM
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level)

W (rt from refTerenced

Well 299-L26-11
Slug Withdreual Test 5-31./90
Yo = 1.97 1t
S e
Yt = 1,92 rt
Te = 375.95 mtn
1Ill||ii|[ L B L L LR L} 17T Trrarer|pyrrreyry i
0.00 200,08 ~ 400.00  600.08 500

Corrected tlme {mtin)

. 00

0 “A%Y “Y10-1L-NI-QS-IHM



WHC-SD-EN-TI-014, Rev. O

299-W26-11 Slug Withdrawal Test 5/31/90

s e e v v e ok e vk vl vk e e e vk e v v vl ke vk vl e v vl ok e e e ok e e ke ke 5k ok ol e ke ke ok o ke ke oo ke ke ke e ke e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= “THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

sk ek dododo e e de I e do ke e de g e ik e e e e de e s e ke de e e kde e de e e de gk e de dede ke ke ke
dedededekeododode dode ke de ek de ok do ke dedek dededodedodeok ok deok o ke dede &k dedodke ek e e dedekeok ok

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

e %k e 3 e e T e e e e v T e e T e e v sk I e ke e vk ke e v e ok e v ke o e R e ik o e ok e e ek e e
Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

.2205 .3330  13.4500 13.4500  200.0000
**?*********************************************
Le/Rw = 40.3903900
A= 2.8572500
B= 4.466348E-001
C= 2.4517180
SANDPACK POROSITY= 2.500000E-001
t (min)= 375.9500000
1/t= 2.659928E-003
Yo= (ft) 1.9700000
Yt= (ft) 1.9200000
1/t In(Yo/Yt)= 6.838259E-005
1n{ (H-Lw) /Rw]= 6.0000000
In(Re/Rw)= 2.3015010

e e e vk de e e e e e e vk ke s e e e ke e e e e ko ke ke dhe e e ke e e ok ok ke e o o e ke ok e e e e e ke ke

K (ft/day) = 4.097808E-004

o e ek R e e e ke ko ke vk e e ke 3k e v v ke e v e e e v v e do W e e ke g de e e dedede ke de de e e ke ke
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 5.511551E-003

ol e vk e ke e e ke e e ke ke o o e e ke o ok e e e 5 e e v e e v e T e e e e ook e e vk e e e ke ke e
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WHC-SD-EN-TI-014, Rev. 0

Well Number: 2@2- 426 -/2.
Dimensions in ft unless otherwise specified
Project: Kegn s-/0 @an‘j
Date of Test: 57,’/0/7 /
Type of Test: _5@5 wnféa‘nm/

Slugging Rod Dimensions, L: e
D: L LSCP
Theorectical head displacement in 4 inch casing: /- 50
Location of Field Records and Data:_JZR# feemsi A te
Rod within screened interval: /m:s
Depth below land surface of tested zone:__ 223 .af =—2i0.22
Radius of casing, Rc: L7
Radius of well, Rw: L 383
Distance from WT to bottom of tested interval, Lw: /8 .02
Length of saturated screen interval, Le: /8 ©2
Thickness of aquifer, H:_ v X op £ Last Jfﬁ)_
Estimated Porosity of Sand Pack: . X5

For Bouwer and Rice Analysis
Time correction applied to data (min): 02333
Intial Head change, Yo: l 20

Arbitrary time value on straight line, Tc (min):___ 2. 294
Head at Tc, Yt: . 2.0

Comments:_ fzcor i ng of d=th fm'#?n‘é #&q o g:‘ﬁ;égﬂ/

Lage £ Z -2 F ﬂ&a&df)

wds s7ag fs ,/;sé:aé Ao line =T an gég o A re
7& /

fe) 2.0333 a2,

en —;:‘/0 a-/' (‘L 2 7‘4 /"' ﬁé"lzo‘\ rgo//?f- dt"/aq //"']_

Ao Vs a;fgn /pﬂ'a/ 'léﬂte_ 6‘/ zm Z éééﬂé /7"4:14

a_rime ,9?/( & OO.BM

Name (print): JV .bom}fe.s-c Signature; @14«_ Date: /I//Z?/ﬂ
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5.00: Rewn date

1.00

_3.00-
]
]

"7.@8 |1 | B 1 lllll‘ VT lil!ll] | ! l!llill I I lllllil 1 | llll"l

0.001  0.01 2.1 1 19 100

eiepsed time (min)
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head change from statlc

MiG136.082

1873 Well 299-L26-12
] Stug Withdreual Test 51891
| Yo = 1.99 Tt
13
T [+]
. ° Yt = .20 rt
-]
0
-]
a
[ ]
.14 °s
- -]
- [+]
- -]
- o0
- oo
- [+]
- o -]
Te = 2.294 mun
8.91 lllIiilllllllllllllIlllllllllllllllll-ll]
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Corrected ttme (mtn)
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WHC-SD-EN-TI-014, Rev. 0

299-W26-12 Slug Withdrawal Test 5/10/91
****************************************************
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 198S.

oo e e e ve e vk v e e e e e e e e T e o e v e e e e e e e e e v v sk o v vk o e v v e o e e e o
e e e e e e sk ke ke she ok e e e e e e e e e e e e e e e 3k e g vk ok ok e oo e e e e e ok e e e vk

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

************************************************
Re (ft)  Rw (ft) Le (ft) Lw (ft) H (ft)

.2205 .3330 18.0200 18.0200 200,0000

Sk she e o T e e e e e e v e e e e e e s e T e v e s e e ke e vk e e e e e e e e e e v e e

Le/Rw = 54.1141200

A= 3,2102570

B= 5.289381E-001

(= 2.8551000

SANDPACK POROSITY= 2.500000E-001
t (min)= 2.2940000

1/t= 4,359198E-001

Yo= {ft) 1.9000000

Yt= (ft) 2.000000E-001
1/t In(Yo/Yt)= 9.813827E-001

Inf (H-Lw) /Rw]= 6.0000000

In(Re/Rw)= 2.5407510

ek e e e o e e e e ek ke ek ek e ek ok sk ok ek Ak
K (ft/day) = 4.8457700 ,

ek e e e e ok e ke ke e e ek ok o ek ek ek sk ok ek
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 87.3207900

e s s v e v e o s e 9 e ke s sk e e e e el e e e vk ke e e e ke e o e e e o e oo ke ke e e

B.31



0. 134

aid

]

Hi

WHC-SD-EN-TI~-014, Rev. 0

Well Number: 249 - w026 - 12,
Dimensions in ft unless otherwise specified

Project:_Rcrn 2-10 Fac\'l{-{:gr
' Date of Test: S /o /7/
Type of Test: '5/49 Z, recT 02
STugging Rod Dimensions, L: 4.0
D: e #
Theorectical head displacement in 4 inch casing: /B0
Location of Field Records and Data:_ Hef#  wcercls £'/e
Rod within screened interval: _yes
Depth below land surface of tested zone:_ 228 24 - 212, 2.2
Radius of casing, Rc: _ I '
Radius of well, Rw: . 333
Distance from WT to bottom of tested interval, Lw: /8. 02
Length of saturated screen interval, Le: /Z.02
Thickness of aquifer, H:_ YR oo (Laar 1‘78‘9)_
Estimated Porosity of Sand Pack: L5

For Bouwer and Rice Analysis

Time correction applied to data (min): 05

Intial Head change, Yo: [.o5

Arbitrary time value on straight line, Tc (min): o3
Head at Tc, Yt: 5. 3823

Comments: &gggg'l.ﬂg- ot  gata pniite d a*/'/-e,r/éa‘gr@/ SATRIrS S OIN

ﬁfﬂﬂf r 2 25 Gmlroon .
Frmg = ho=.07 pbidil f L=  o0/5

LA pared  appatly X157 7 ot e .

bomled  numén :/ ;fs ascd 4 Mfi" Zor

@_&MM Lee y#és_;z&s .

_Fosalts e Bogpen + Rice ,4»7-&!;5‘/3 Mﬂaf bn _
redysmlsdive /U/ i@uﬁ

/
Mame {(print): T’U.Bor;igg Signg;ure:@j‘;z& Date: ?’Aﬁél
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183 Well 299-L26-12

] Slug Injectton Test 5/10/91

’ Yo = 1.05 rt
]
. Yt = ,3833 rt
- 0

(]
a
I 0
Q
Q
-]
0.1 s
: [ <IN -]
- -]
i o
- 00
N o
Tl Te = 8.3 mtn
e.@1 vl i rbryypyrvyrrrir e 8ty rr 83l l
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WHC-SD-EN-TI-014, Rev. 0

299-W26-12 Slug Injection Test 5/10/91

e e Fo sk v % e v T vk v 7 T T ke e e e e e e T ke e T e e v e e ol ke ke ke ke e e e v e e v ke e ok e v o o ke o
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

e de e e de K e ek e e e e Kok vk ok ke e e de sk e e e e e ke o e e e ok e e e e i de e ke e g ke dede
ke o ke e e e o ke e e e e o e e e e e e e v o v ok e e e e e g e e i K e e e de de ok % e de e de e

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Fode ke de vk K Fo e Ko g T e K Ko de e vk g de ke v g do ke ke de e de ek ok e de g ek de vk e de e e de e ke
Rc (Ft)  Rw (Ft) Le (ft) Lw (ft) H (ft)

—— b —————

.2205 .3330 18.0200 18.0200 200.0000

ol e e e e e e sk T e v P s e s ke e e e e s e ke e o e e vk e e e v ok e e e e vl e e e vl v ke ke e vl

Le/Rw = 54.1141200
A= 3.2102570

B= * 5.289381E-001

C= 2.8551000

SANDPACK POROSITY= 2.500000E-001
t (min)= 3.000000£-001

1/t= 3.3333330
Yo= (ft) 1.0500000

Yt= (ft) 3.833000E-001

1/t 1n(Yo/¥t)= 3.3590910

In{ (H-Lw) /Rw]= 6.0000000

Tn{Re/Rw)= 2.5407510

o e e e e e e o vk e sk ok o e e e e e vk o e e e vk e e o e ke e v ok e ok ke e ke o e e ke ke ok e e e ke ke
K (ft/day) = 16.5861700

e e e e vk e sl e o s ke s e e e e e e vk e S v e vl e e e e o e v s e e ke e ke e ol ke o e e e de e ke

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 298.8829000

e de ke ke ke v e e e e e e e de e e o e ke e e ole e ok e ok e v e e e e ok e e ok ok e e ke ke e e e e o
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WHC-SD-EN-TI-014, Rev. 0

Summary
of
Aquifer Testing Singie Shell Tanks

Aquifer tests were conducted in 9 newly drilled wells to determine éguifer
properties of hydraulic conductivity (K) and transmissivity (T). The
following table 1ist some of the test information. .

Depth from
land surface of 2 Lithology of

Well Humber Iype of Test Date of Test Tested Interval K ftT/day screened interval

2-010-17 slug injection 1715/ R05-224 3802 silty sandy gravel
stug withdrawat 260° to sand

2-wi0-18 slug injection 1/16/91 202-220 -- silty sandy gravel
slug withdrawat 140

2-W15-22 slug injection 1/15/9 202-222 2502 silty sandy gravel
slug withdrawal 50

2-W18-25 slug injection 12/12/90 196-216 20 silty sandy gravel
stug withdrawat 20

2-419-31 slug inJection 1717/91 207-227 100° slighty silty sandy
slug withdrawal 120 gravel

2-W19-32 slug injection 1714/ 205-225 1.0° silty sandy gravel
slug withdrawal 1st Line 4.5
slug withdrawal 2nd line 1.0

2-W22-39 aquifer test file not found 12/17/91

2-H23-13 siug injection 12/12/90 199-21% 90 muddy sandy gravel to
slug withdrawal .- sand

2-W23-14 slug injection 4/12/91 199-218 1.4 gravelly sandy mud
slug withdrawai 1.4

value suspect

Pertinent Notes:

The "The Bouwer and Rice Slug Test - An Update" was used to determine K.
ref; Bouwer, 1989: Ground Water vol 27, no.3.

Tests were conducted in completed wells.

A1l of the above wells are screened in the upper unconfined aquifer
which is in the Ringold Formation in this area.

Wells were tested by WHC.

Test analyses were not reviewed.

In some of the tests the initiation of data recording occurred after
slugging rod was withdrawn or injected. Because of this the exact t=0
is unknown, which may result in a shift of the data. The shift of the
data will yield different values of Yo and Tc (for the same Yt) and
;herefore a different K. Small shifts will yield very little change in
Tests from wells 2-W10-18, 2-W19-32, and 2-W23-14 exhibited changes in
slope of the recovery curve (wave 1ike), this may be due to "damping".

Jane V. Borghese

B.36
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WHC-SD-EN-TI-C14, Rev. O

Well Number: R F7- 20 ~7Z
Dimensions in ft unless otherwise specified
Project: AL®A <s7 TV dank arn

Date of Test: Yrs/1l
Type of Test: ség /}.?/é!c.‘?[lbL
Slugging Rod Dimensions, L: &
D: RO
Theorectical head dispTacement in 4 inch casing: 2./8
Location of Field Records and Data:_#ces  Berds File.
Rod within screened interval: 7es
Depth betow land surface of tested zome: 205 ~Ra Y
Radius of casing, Rc: Wi
Radius of well, Rw: (333
Distance from WT to bottom of tested interval, Lw: /7
Length of saturated screen interval, Le: /7
Thickness of aquifer, H:_22350 (@ﬁm@
Estimated Porosity of Sand Pack: LRSS

For Bouwer and Rice Analysis

Time correction appiied to data {min): .0333
Intial Head change, Yo: -y
Arbitrary time value on straight line, Tc (min): , Ob
Head at Tc, Yt: co/
Comments:__Crme & ohtsl 2t an iégszd/ Yorre o 203 o
oo it _amd ”

77
s /icéb'_n e'fc LY 4 recods 'E!; oecugreld Drymo—

> sles  iijechin,
% - Gt ool plodd  Aiwecowodol defe

#het _were” L lmin o oyl T .0) ol O Aveel chep
fws _Fo Lo/ YRR Yhry cva/s é_{)béh’é:/ .

Brease o Limikd  HE of Ak ouits o5 shidt
Lo dore e s Gac  ibry S Loornxs e e .

%
Name (print): JV Bovshese §1gnature£¢,4\ Date: /3_/{‘/
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Well 299-W10-17
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Yo = 1.20 T¢

Yo = .91 1t

Lt I Ll
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Corrected time {mtn)
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WHC-SD~EN-TI-014, Rev. 0

299-W10-17 Slug Injection Test 1/15/91

e vk d ok o ke ke sk e o e v ke ok sk ok ok vk o ok ok o o e ok e e e A ke e e ke e o Tk e ok vk vl e o e o vk ok ok ok ok o
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1589.

T e s o e e e e o v sk v dhe e e ok ke ok e e o e vk e e v ke v e e ok ok o o e e e de e e ok e e de e ke
e e s e o v e s e i T e e s e e e e v e e e 9 v e e v e e e o e e ok ke ke e e e e ke e e e e e ke

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

ek destede ok e e e e ke e ok ko e e ko ke ek e e e e e e ek
Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

ks s . - 1L o by

.2205 .3330 19.0000 19.0000 250.0000
g e e o ke e v e e v e v e v v v e v e v e v e e e e e Je e g ke ke e d e e I e ke e e de de ke
Lle/Rw = 57.0570600
A= 3.2844110
B= 5.365443E-001
C= 2.9479060

SANDPACK POROSITY= 2.500000E-001
t (min)= 6.000000E-002

1/t= 16.6666700
Yo= (ft) 1.2000000

Yt= (ft) 1.000000E-002

1/t Tn(Yo/Yt)= 79.7915300

n[ (H-Lw) /Rw]= 6.0000000

1n(Re/Rw)= 2.5907410

ek v o e e e vk e e v e e e ke e v de e T 3k Tk F o e e e R A e v e e e v e g I vhe v vk e ok ok e e
K (ft/day) = 381.0170000

W s e e v e e Y sl e sk e e e e ok v ok e s e sk e o v vl ke vk e e v ol e vk e e e e vk e e de e e e e

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 7239.3220000

ke e e de g e v e e vk v e e de e v e v e de e e e e e e e e Y v v e e e e e e e v e ok e e e de ke e
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Well Number:__ ¢ ¢ -~&aJ/o—-/F
Dimensions in ft unless otherwise specified
Project: fPepn =55 TY Znkim
Date of Test: fes5r

Type of Test: o W4

STugging Rod Dimensions, L: &

D: )

Theorectical head displacement in 4 inch casing: 2. /8

Location of Field Records and Data:_fies Remds Al
Rod within screened interval: /95.(_5
Depth below Tand surface of tested zone: 2035 22

Radius of casing, Rc: /1

Radijus of well, Rw: . 273
Distance from WT to bottom of tested interval, Lw: /2
Length of saturated screen interval, Le: 4

Thickness of aquifer, H:_ 2.5 Az&;&épé&._gmug’g()

Estimated Porosity of Sand Pack:

For Bouwer and Rice Analysis

Time correction applied to data (min): L oian

Intial Head change, Yo: 2. 18
Arbitrary time value on straight line, Tc (min): )
Head at Tc, Yt: . Of

Comments: Lirs o—ésﬂﬁue-nl‘z e a/?é'éﬁaa’ Zoome z»—{ -T-%;
st TTaew aézvé q—reg( -

ZH/PZVA |46‘?1 61? &Vé( f!:ﬂ%__ﬂgmﬂ/ ﬂ&L
Sbescys rod remoynt .

Brause —-/ /Zauf&a_énﬂ s2_epady Loel ot ST
_/).(4/)7#!/‘!5- 5 oégrucd Yo €&  Hivmodiial  apel [rivn, Kk

#E tb/ pa/rn" 2 Pz s 3
s /145 fo___éx Yerts s'tl,effam'ma\f?_ .

Name (print): Y VE e Siqnature:j__{/%ﬂé Date: /‘f/._/?/?/

B.41
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i v ertadrayter e e by atberttrrseeletrngsyegl

G186 THY

Weli 299-W10-17
Siug Withdraual Test 1./15/91
Rew date
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0. 1201

1 LIERLALES T arri L]

g.o1 2.1 1 18 108
slapsed ttme (mtn)
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(re

levei

head change fTrom stat g

10 Well 299-L18-17
Slug Withdreual Test 1.,15.91
Yo = 2.18 ft
1
o
T
2.1
4 do
- Q0900000000000 o o
@.61 - Yt = 2.91 re o .0 o o o
Te = 8.18 mtn
0.991 s 1T Id ]lllllf_i'_rll[[llllillllll'lll[ll‘flll[ll[lll]
0.0 0.20 Q.40 Q.60 2.89 1.00

Corrected ttme (mlin)
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WHC-SD-EN-TI-014, Rev, ¢

299-W10-17 Slug Withdrawal Test 1/15/91

ek ok e she e e e e ok e e gl v e o vk ok v e 2k o e e vk she ol e ke e i e e e e ok e ke e e o e e e e e e o e e e ok
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

o e e o e e e ke o i e e g o ol ke e ok e oK vk e e e o o ol ke o o ke ok e e o e ok v ok ok ke ok o e e e e o
e e e v e g T e e o ke T oo vl e e o e e e e ke vk ok e ke ok o e ok e ok e e e v ok e g o e ok e e e o g

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

% e v v 2 v e e e v i v e v e e o v e e e o v ok e ok e o vk e ek ke Kk e ke ke ek ke ek ok
Re (ft)  Rw (ft) Le (ft)  Lw (ft)  H (Ft)

T —— e . 1 T T o - - 0 g Sy T T - i i . T £ st o .

.2205 .3330 19.0000 19.0000 250.0000
e e e e e e et e e e e e ke ok gk ek e e e ek ko
Le/Rw = 57.0570600
A= 3.2844110
B= 5.365443E-001
C= 2.9473060

SANDPACK POROSITY= 2.500000E-001
t (min)= 1.000000E-001

1/t= 10.0000000

Yo= (ft) 2.1800000

Yt= {(ft) 1.000000E-002

1/t In(Yo/YL)= 53.84498500

In[{H-Lw) /Rw]= 6.0000000

In(Re/Rw)= 2.5907410

e ok e e o e e e e e e e e e v vk e e e e e e vk vk e e e vk v e e e v e e Fe v v e e e e e v e ek e
K (ft/day) = 257.1180000

e e s e ke s v e e e e e e T e v v e e ke e T e e e e e e she e o e e ke ke o e e e oo e e e ok ke

T OF THE SATURATED SCREEN INTERVAL
(Ft2/day)= 48852420000

e e e e S e vk e ke e v o e e e e S e sl e ok e e e ol e vl ke ol v ke e vl ol e o vl ek e o e e e e ok

B.44



WHC~SD-EN-T1-014, Rev. O

Well Number:_ 2299 - «J/O —/8
Dimensions in ft unless otherwise specified
Project: SS7 TV Zuklam RERH-
Date of Test: ///6/?/

Type of Test: _,5/9_%,74‘4,,,\

Slugging Rod Dimensions, L:

b RO
Theorectical head displacement in 4 inch casing: 2.8
Location of Field Records and Data: k¥ Bande S Ce.
Rod within screened interval: LZYs
Depth below land surface of tested zone:_ 202 - RD.9
Radius of casing, Rc: b7
Radius of well, Rw: T332
Distance from WT to bottom of tested interval, Lw: /8. 73,
Length of saturated screen interval, Le: /8 9
Thickness of aquifer, H:__235; y v,
Estimated Porosity of Sand Pack: 25

For Bouwer and Rice Analysis

Time correction applied to data (min): —_
intial Head change, Yo: N ¥

Arbitrary time value on straight line, Tc (min):

Head at Tc, Yt: \

Comments: A'et .nroqf/ e e,,',;-A B com :4’4,”&:,
B o> S i AF e ¥ /" Borege, Blee 4-4_...14.,

e Sl Lothdrgerd At /n @relos 2 a2l A"mé,a

2,
Name (print): U—U‘Bﬂ)}\ﬂq&ﬂ— Siqnature:%ai Date: /%/

B.45
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F5136.¢00

Well 299-W19-18
Slug InjJection Teet 1./16,91
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-1.080
Q.01
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P.21 .81 1 19 190
elapsed time (mtn)
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WHC-SD-EN-TI-014, Rev. 0

. Well Number: 297 -ave-/8

Dimensions in ft unless otherwise specified
Project: Ssr TVig.k fBrm  R<rh

Bate of Test: Yrefes
Type of Test: Yy o ethdaesa |
Slugging Rod Dimensions, L: &
D: ' RO
Theorectical head displacement in 4 inch casing: 2./8
Location of Field Records and Data:_ ¢ Rorgt /e
Rod within screened interval: seeS :
Depth below land surface of tested zone: 2oa, ~220.9
Radius of casing, Rc: . e 7
Radius of well, Rw: .333
Distance from WT to bottom of tested interval, Lw: 78.22
Length of saturated screen interval, 'Le: s8.922
Thickness of aquifer, H: =y G kel Lindse
Estimated Porosity of Sand Pack: 25

For Bouwer and Rice Analysis

Time correction applied to data (min): , 3332
Intial Head change, Yo: A2
Arbitrary time value on straight line, Tc (min): L OS5
Head at Tc, Yt: A2+
Comments:___2m K dsta Ip/a/f .:épsn/ e rf o ff el
/A "y - PR

Lots = ¥ g Fpear drome <L s 7 boes'mnina -

soll | H ol e ek A B ohoibt el
bz,

Name (print): T\J Bw'ﬁkew_ Signature: @,A Da_te:’?'/‘{/¢/

B.47
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head change from stetlc

FHI5156.T50

We!t 299-U10-18

3.004 Stug Hithdraual Test 1./16/91
N T Rew deta
2.00-
1.00
0. 00 n
"1-@8- [ LILLLLE LI SLLILLL} | trarnng LA B AR LR ILILLAL)
0.001 .01 2.1 1 19 100

elapsed time (mtn)
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(re)

level

head change fTrom stattc

18

Q.01

% Jaaasmmg

Weli 299-W10-18
Stug Withdreuwatl Test 1/16,91

Yo = 1.48 rt

Duo

o
0%ao0000
oo o 0 o o

L1 etrpt!

\Tt = 1627 Tt

Te =.075 min

0.08 0.20 B.40 9.60 2.80 1.008

Corrected time (mtn)

0 "A3Y ‘tI0-1L-N3-QS-JHM



WHC-SD-EN-TI-014, Rev. 0

299-W10-18 Slug Withdrawal Test 1/16/91

s e e Je e e e e e v T v e vl e e s e e e o e e e e e e e e v e e e e e de ok e e e e e e v o e v e e ok
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO, 3, MAY-JUNE 1989.

e e e e e e e e ke e e e e e ke e e e e e e e e e ke e e ek Yo e e e e e dodede e e e de e
Fekkkkkkkhhkkkdhkhkkhkkhkkhkikidhirhhkhihiikhkkdidhitikhikd

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OQPEN INTERVAL OF WELL.

e v e e e ok v e o e ke e Y e ok ke e ok ok v ok e oo e vk ok e e e e e e o e e e e e e e ke e e e e ok e ke

Re (ft) Rw (ft) Le (ft) w (ft) H (ft)

e . S g S i T T T ko —— - —— U f——— T —

.2205 .3330 18,9200 18.9200 250.0000
e e e e e e e ek ok ek e de e st ek e ek e e de ek
Lte/Rw = 56.8168100
A= 3.2651890
B= 5.365443E-001
C= 2.9354390

SANDPACK POROSITY= 2.500000£-001
t (min)= 7.500000E-002

1/t= 13.3333300

Yo= (ft) 1.4800000

Yt= (ft) 1.627000E-001

1/t In(Yo/Yt)= 29,4385200

In[ (H-Lw) /Rw]= 6.0000000

In{Re/Rw)= 2.5878730
i T T s
K (ft/day) = 141.0116000

Y e e e vl v e sl e e e e o e e e vl e e e e vl e e v e e e e e e e e e e de e e e e e de Fede ke de ke

T OF THE SATURATED SCREEN INTERVAL
(Ft2/day)= 2667.9400000

e the Je e vhe e v e e ke e o e vk e e e vl vk e e e ok sk e e ke vl o ek i vl ok ol e e v v ke e e ok o e ke
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WHC-SD-EN-TI-014, Rev. 0

Well Number: 2G%2-¢S-22.
Dimensions in ft unless otherwise specified
Project: fees  Ss7 TV Tank facrm
Date of Test:__ /s /as

Type of Test:_ Si«s Toyechn,

Slugging Rod Dimensions, L: .o
D: - o)
Theorectical head displacement in 4 inch casing: 2. 18
Location of Field Records and Data:_Rees  Fecords Frle
Rod within screened intervai: ces
Depth below land surface of tested zone:_zo02.92 — 222.45
Radius of casing, Rc: Je7
Radius of well, Rw: . 233
Distance from WT to bottom of tested intervail, Lw: 19
Length of saturated screen interval, Le: 11

Thickness of aquifer, H: 250 (a.-h'mgh,l\,
Estimated Porosity of Sand Pack: A5

For Bouwer and Rice Analysis

Time correction applied to data (min): O3
Intial Head change, Yo: 2.85
Arbitrary time value on straight Tine, Tc (min): 0671

Head at Tc, Yt: —tta3 |

Comments:__ 6n Wees da—"‘a C\J’H' Plbutc’ Nme @ ok o o.[ge&ed

4 me a{s L CORD i,

For g \og: =N ﬁ\?l\ sle  divne  cocceedion gy Lied.
o ki deron YR -3 0.a8 min,
Lo Repe lts ‘eoz\ % 0»!’\'-(3 TR Sap Qu estrionalls
bﬂcaam of: Limided ¥ n-( ?"i‘; G mhai=hd kuu_ N non = iﬂb‘\:vx"t;nne_mﬁ

slus \mednoh. J—(&:g gbg:s, }_@q,,q;, Acs l% g rggﬁgr- *ham

‘_\ﬁ:.afc.\;-! e Lmqg o LCm;._ .
Vale Lo S lrosl vad 208.88 ot e oedy ) Lot 20292 — Ralie

dobe- induce boes 208.88 3  abtic

Name {(print): U’()Bori\)\ese._— Siqnature:_’@;ré‘h_. Date: /2@/7/

B.51
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(ft)
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head chenge from stattc

10

Welt 299-UH15-22
Slug HWtthdrewsl Teet 1/15/91

InJcC‘HDM
Yo = 3,86 rt
i
: (L]
11,
oo 9%
. ©5%%%00 o o
i -] Q o o o o o
8.1_ Yt = 8.1 Tt
Te =.2697 min
8.81 Illlllllllllllllllll|||||l|||’l'lllll|l|Illlllllll
9.00 9.20 .40 0.60 0.80 1.00

Corrected time (mtin)
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WHC-SD-EN-TI-014, Rev. 0

299-W15~22 STug Injection Test 1/15/91

e e e e e v e v e ke e e v ke Jo ke e e e sk e e e gk ok o e e vk ok e ok e e e o ke v e e e e o e o e e ok e e ke R
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1988.

e e e S sk v o ke ke e e e e ke e e e ke oo ke ok ke ok e e ok ke ok vk 9 o o e e e v e v e ok e de e e e
e e e v e e e e e e e e o e o ok e e e e ke e e ke ke e e vl ok e vl e e ok e e e e v e e e e v ke e e de e

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

oo e e o e e e e ek I g e e e e e do ke e e e g o vk A vk ek ok e ke ke ok e gk vk ke ok ke o de e e ke e ok
Rc (ft)  Rw (ft) Le (ft) Lw (ft) H (ft)

i i T S T T . i T S VS e S P Al R S o o A s 4R . D D . LA S S R

.2205 .3330 19.0000 19.0000 250.0000

e e o e ok o e e o e o v de ke e vk e e o e vk e e v ke ke de e e ek e do de ek ke de e ek ek ke kokk

Le/Rw = 57.0570600
A= 3.2844110

B= 5.365443E-001

C= 2.9479060

SANDPACK POROSITY= 2.500000E-001
t (min)= 6.970000E-002

1/t= 14.3472000

Yo= (ft) 3.8500000

Yt= (ft) 1.000000E-001

1/t In{Yo/Yt)= 52.3767300

Tnf(H-Lw) /Rw]= 6.0000000

In(Re/Rw)= 2.5907410

o e g vl o e e e she e e e ok v e e R o o v 90 R Ao e e ke e ek e R R e e e ok e ek Rk ek ok ok
K (ft/day) = 250.1070000

s e s gk ofe e ke she ok ke e e o ke ol e e e vk e vk ke e e e ok e vk vl ke ok e e e vk e e e e dle e e e e ke e

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 4752.0340000

e Y T de v e v v o ke e e e ke sk e sk ke vl e ke e e e e sk ok e e e e vk e e e e ke e e e e ke e de ke e ek

B.54
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WHC-SD-EN-TI-014, Rev.

Well Number:  297-e/5-22
Dimensions in ft unless otherwise specified
Project:

0

Reeh SS7 TV Gnk Fap,

Date of Test:

Vislgq

Type of Test:

STugging Rod Dimensions, L:

¢. O

D:
Theorectical head displacement in 4 inch casing:

- 2.0

2. 18

Location of Field Records and Data:
Rod within screened interval:

Repnr Reepds Fila

42 3

Depth below land surface of tested zone:

]
R0 2.95 —z22 45

Radius of casing, Rc:

Radius of well, Rw:

Distance from WT to bottom of tested interval, Lw:
Length of saturated screen interval, Le:

Thickness of aquifer, H:

Estimated Porosity of Sand Pack:

Time correction applied to data (min):

Intial Head change, Yo:

Arbitrary time value on straight 1ine, Tc (min):
Head at Tc, Yt:

Comments:__ On  Raws dain -{;lo'f‘ Hme @

W

233

/7

/7

250 ( -a&edecl)

-5

For Bouwer and Rice Analysis

L O%1F

[ S

e O

. /bog

£= -:31,,4!._,0 a_}J*

_zem 416?’9544:3 dlpme o OO R wdr

Uad o chlce lewe [ oA 202.88 _ didevined  Howm
_teseline  deatm Ditecpinel Yo B“Q_, Ao%
£__Yga pggian amlsr. rs gn W Begt 5 e cocceet.l
AA‘J"Q T—-.m‘n"l-s (_“f"'*‘l?) .

Feora  Youw dake wlot ~—\onka Atk donk A S g s
0 pall Slugging, < — Bading.

Ohile  wbd s bein g cemtved | = 2o amacl L

Lo Wn‘h&ﬂﬂhzs:

Asg e m‘D'-L*( Ok -

Name (print): ﬂBn:;LGE—— Signature: ﬂ’%z é_j_ Date: ’?//?/9 4

B.55
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AR |
head change from statle

P36, £50

=
- ot

167 letl 299-1115-22
] Slug WHithdreual Teet 1./15/91
.
N
] Yo = 1,25 Tt
1
: ﬂooooooo o
| [+ ] [+ ] [+] o o ° o o
Yt =, 1609 rt
2.1+
i
Te = 2.2 min
8.01 I RN EBELEEN! lllllllll[]lrllllllllllllllilllli]llllll

0.20 .20 9.40 9.60 8.80 1.09

Corrected time (mtn)
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WHC-SD-EN-TI-014, Rev. 0

299-W15-22 Slug Withdrawal Test 1/15/91

oo e vk Fo ek e Fe e Je P v e s T v e % o v gk el e v v vlo vk ke e ok o ek e de Aok ko ke de do ke ok ke ke
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

S e e e e e v v e vk e e o e she e e vk e e e ol v e e ke e ok e v o e e e o ok e e o o ok e o e e v ke e
e e vk e e e ke e e e T e ol vk v o e e ol e ok e e v e o e ke vk ke e e e e e e e ke o ke e e e e e e ke de

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

e Y s e e e e do e e e T g I o e e o 3k e e T e e v e T Fe e e e e e e v e e v d-vk e e v e e e ok
Rc (ft)  Rw (ft) Le (ft) Lw (ft) H (ft)

. e e A e e S S At S o S o T ot A vk o . o S Ay oo B S oy o S

.2205 .3330 19.0000 19.0000 250.0000
Fekded ok dededede o sk ek e ek ok ok s e et o ek ek e ek e
Le/Rw = 57.0570600
A= 3.2844110
B= 5.365443E-001
C= 2.9479060

SANDPACK POROSITY= 2,500000E-001
t (min)= 2.000000E-001

1/t= 5.0000000

Yo= (ft) 1.2500000

Yt= (ft) 1.609000£-001

1/t In(Yo/Yt)= 10.2505800

Tn[ (H-Lw) /Rw]= 6.0000000

1n(Re/Rw)= 2.5907410

s e e e i e e s e e e s Y vk e Yo e vk e Yo e e v Yo e e e e v ke v e ok v e e e e e ke e de vk dede ke ke
K (ft/day) = 48.9481100

e e e Yo e e e e e ke e e e e e ke vk v e v e e e e e v v v e e vk e v e vk v v e v ke e e e e v e

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 930.0140000

e e vk v e e ok e vl e e ke vl sk e e e e vl v v e vk e dhe v e e e dhe e e vk e e e e e v e e de do ke e de ok

B.58



WHC-SD-EN-TI-014, Rev. 0

Well Number:_277-0/8-25
Dimensions in ft unless otherwise specified
Project: RceA- == 7
Date of Test: /2,//3.‘/95
Type of Test: = /m‘eozr‘a—n__

[ -

Slugging Rod Dimensions, L: £.0

D: f RO

Theorectical head displacement in 4 inch casing: 2./8

Location of Field Records and Data:__Z£ces £ ncls {_/A (o
Rod within screened interval e (o2, /93. ??/\
Depth below land surface of tested zone: /92 -~2/&
Radius of casing, Re:___. /6 #
Radius of well, Rw: 333
Distance from WT to bottom of tested interval, Lw: 22. 2
Length of saturated screen interval, Le: = T
Thickness of aquifer, H: 250
Estimated Porosity of Sand Pack: @A

For Bouwer and Rice Analysis

Time correction applied to data (min): Lo/ 23
Intial Head change, Yo: -5/
Arbitrary time value on straight 1ine, Tc {(min): 3

Head at Tc, Yt:___. /38«

Comments:__ S ¢ /.qg.(. /7@;_@,. Y™ Lf-aeap

%Jﬁ = 2 e 227 ,M/é/ P ,,/m,%-[:;..
ey 'A R
s

Name (Drint):ﬂﬁoré ée;e Signature: %’4 Date: /2//?/1/
:/ ,_’_:// Vd Fd
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2.00

1.68

it e sy e p d e e vy v dee v et gt

R,

Well 299-W18-25
f Slug InJecttion Test 12/12/70
Rou date

0.00
0.001

T T
Q.61

T T T TITT T T T T T

0.1 1 10 100

elapsed time (mlin)

0 A%y ‘PT0-I1-NI-QS-JHM
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(Tt

level

head c¢hange Trom statle

PHi1%6.003

10 Welt 299-L418-25
Stug Injectton Test 12/12/92
Yo = 1,61 1t
1
Yt = ,1384 ¢
@.1:' on
7 000
- 000
- 000000
- ODO0O [+]
Te = ,3 min
0.01 [ S N N S B B S S N S R S B A b B R SN SN A I B N R ot |
0.08 2.00 4.00 6.00

Corrected time (mln)

0 ‘ASY ‘$T10~IL-NI-QS-IHM
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WHC-SD-EN-TI-014, Rev. 0

299-W18-25 STug Injection Test 12/12/90

e e e v s v ek T e v v T vk ke e e e e e e T v e e ok e e e e e e vl e e e ol e o vl o ol e ol e e e e e o
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989,

e e 5 e S v e v Pk ok e ok ke ok ol e e e T e e v T v e vk v T e ok v e e e e e vk v e e e ok ke vk e e

Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

.1670 .3330  20.0000 22,2000  350.0000
do ke dode dode ke dek Kok ke hk ko ke ko kk kkkkhkkkkhkhkkkkkkikkkkikkikk
Le/Rw = 60.0600600
A= 3.3422070
B= 5.482054E-001
C= 3.0164010
t (min)= 3.000000E-001
1/t= 3.3333330
Yo= (ft) 1.5100000
Yt= (ft) 1.384000E-001
1/t Tn(Yo/Vt)= 7.9657230
1n{ (H-Lw) /Rw]= 6.0000000
Tn(Re/Rw)= 2.6857420

e e e e e e e e v e T e e e e e e e e e e e e e do e e e e e e e ok v g e Y e v e e e e e e e e

K (ft/day) = 21.4795300

e e e ok ok ke ok e ok ek ok ok ok ke s ok ke ek ek e ek ek
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 429.5906000

e e g e e vk ke e e e e e e e v vk ok ok v e e o Fk ke vk e e e ke e e e e sk e e e v e e e e e e e vk
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WHC-SD-EN-TI-014, Rev. 0

Well Number:_ 22692 -c¢2/8 -~ 335
Dimensions in ft unless otherwise specified

Project:__Kce s ssT7.
Date of Test: _/2/3/20
Type of Test: S ;¥ L
Slugging Rod Dimensions, L: N
D: RO

Theorectical head displacement in 4 inch casing: ——trF— 2./R
Location of Field Records and Data:__ Rrg4 Geods Ll
Rod within screened interval: e S (Lot 193,29
Depth below tand surface of tested zone: /9¢ - 216

Radius of casing, Rc: A F

Radius of well, Rw: ¢+ 233

Distance from WT to bottom of tested interval, Lw: 2.2
Length of saturated screen interval, Le: 20

Thickness of aquifer, H: 35D
Estimated Porosity of Sand Pack:___M/4 _ des! - chioy acours

(LY cﬁoinu

For Bouwer and Rice Analysis
Time correction applied to data (min): o099
Intial Head change, Yo: /., 7
Arbitrary time value on straight line, Tc (min): e
Head at Te, Yt:__©./e¥%9

COMEHtS.__M_@%zﬁQ_M& fm.. -z::e/)u'/:; ,13/0“?& -

Zohermin. stcidt Los. gy cegeecdr~
o) Sreng 447/)2_(2&‘& _& _( e = 00! hx) re-l?,-,}i I

1".. —
C . 926 Jza-_n_gé_m Ios % R.ONGy o 2A3D956

Name (print): Vo R__ Signature: qu Date: /Z,//?/?(

B.63
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(ft)

level

head change from statlc

4,00

3.00

2.0

1.00

©.00

1l

nn;nnlnnn!tllll|||lln[1:r|lnnlnuutn!!rllnluIltunn

B35, 2066

Hell 299-W18-25
Slug Withdrewal Test 12/12/90
Rew data

. 001

0.91

LI L | IELRLLLLL T rTTH T TTII

0.1 1 10 100

elapsed time (min)

0 “A3Y ‘PI0~I1-NI-AS-DHM
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(ft)

level

head change from stattc

VAt RIEINILY

107 Well 299-W18-25
] Stug Withdrawal Test 12/12/9@
b
b Yo = 1.7 Tt
1::
-3 o
% Yt =.1049 tt
@.1- 00
: 0000
-1 o0000
- [#3 [} o}
Te = 8.4 min
@.@1 L |I|ll|t|ll|||IIiIIillllllillll]_lllllililiiirfl
0.0 1.00 2.00 3.00 4.00 5.00

Corrected time (min)

0 "A3Y ‘$10-11-NI-QS-IHM
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WHC-SD-EN-TI-014, Rev. 0

299-W18-25 Slug Withdrawal Test 12/12/90

Yo de 7 e de de Fe e e e e e e T e v e v e v J e e T e e e ke e v ok e e e vk e o e e e e S o ol ok v ke e e e ok o
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

P T e e e e e e g o e S Fe v e e oo d e e de Fe e e e v e e e e e o e v ok e e vk e de e e e e e

Re (ft) Rw (ft) Le (ft) tw (ft) H (ft)

A A . i St o A o —— o ——— -

.1670 .3330 20.0000  22.2000  350.0000
g v e e vk o e e ke v e vk ke v e ok ke e o o ke v ke ok ke e o vk ok e e ok ok o ke g v ke e vk o o ke ok ke e
Le/Rw = 60.0600600
A= 3.3422070
B= 5.482054E-001
C= 3.0164010
t (min)= 4.000000E-001
1/t= 2.5000000
Yo= (ft) 1.7000000
Yt= (ft) 1.049000E-001
1/t Tn(Yo/Yt)= 6.9634400
In[ (H-Lw) /Rw] = 6.0000000
n(Re/Rw)= 2.6857420

e dhe o vl e vke e e e ke e v v ol e e e e e e e o ok ke e e e e e e e e e e e e ke e e e e e e de dedede K

K (ft/day) = 18.7768800

e s e e e ek v e e ek ke ek ek ek e ok
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 375.5377000

e e e vk o ke e ke e e ol e e ke e e e e e e e e the vk e ke sk v e Y v ke e e e sk e v o e e e e ok

B.66
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WHC-SD-EN-TI-014, Rev. 0

Well Number:_ 227 - W/7 -3/
Dimensions in ft unless otherwise specified
Project:_Lcod SS7
Date of Test:__ //z7 /5/
Type of Test: St Torsieslem

v

STugging Rod Dimensions, L: £.6

D: )
Theorectical head displacement in 4 inch casing: 2. /8
Location of Field Records and Data:__ fc&# Loeorck 4L
Rod within screened interval: 1zs (See cmm+/)
Depth below Tand surface of tested zone: 207 -~232 7
Radius of casing, Rc: . /€7
Radius of well, Rw: 333
Distance from WT to bottom of tested interval, Lw: 2/. &2
Length of saturated screen interval, Le: 20, &
Thickness of aquifer, H:_ S5O /cs-:‘z'/n-éaL)
Estimated Porosity of Sand Pack: /UA/Z

4

For Bouwer and Rice Analysis

Time correction applied to data (min): L O283
Intial Head change, Yo: 75
Arbitrary time value on straight line, Tc (min): -9fe— 025
Head at Tc, Yt: L0785

Comments:_ Lo e/ 22 b o btg. 205, 5"‘//, rod
15 G/ ¥R Sereen ot bracl  chen Socaos vt

gsﬁg .
/.Dh'éf”;ld/ £t (RS D B Lt -;-_ e qgr.»-:.—éa/ erhtic. ’a.,'n'){'J

Lomr &l - z{ag, L&Ag)-’_(:_ ct = 74) a2 dﬁw Yo,

/;’mf.‘bcj #- 53( ;pw'ﬂ'b‘ T Aok i e stra /st [ine.

Name (print): :{—I/Bors)zm Signature: QYE}/&“ Date: 4—3‘// g/

B.67
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(Tt)

level
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1.008
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ALRTE !

Well 299-H19-31
Siug Injectton Test ==H9791—
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0.001

T T TTII]
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(re

leve!l

head change Trom statlc

P67

183 Well 299-W19-31
. Slug Hitthdrewer-Test 117,91
: :E;\é'cc.“rfbr\__
il Yo = 1,76 Tt
15
.14 Yt =, 0985 rt
: o0
- o0o00o0a00 ] ] o [+ ] [+) 0 o o
- o
Te = .076 mtn
9‘91 1 3 L3 llllllllllil]lllllll'lll|l|[il|T'|—l_!'llllll,lTl
.00 9.20 0.49 ©.60 0.80 1.98

Corrected ttme (min)

0 "A9Y ‘P10-IL-N3-QS-IHM
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WHC-SD-EN-TI-014, Rev. 0

299-W19-31 STug Injection Test 1/17/91

e v v vk e v vl T e e 2k e vk e vk e e e e e e P e v e v vk ok v e e ke e ok e e vk Yo e ke o e de e ok e e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989,

v e e e ke e e e e e e vl v e e o e e e i e e e e o e e e e v e ok e ke e ke vl e e e e o e e e o

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

]l T . S T S by W s S p S S i,

.1670 .3330 20.0000 21.6200 350.0000
Ko de ke %ok kg kde de Rk dke do ek ko do ok ok dk e dede e e ke deok ke ke ke ke ke ok ke ok deok ke ke ok kk
Le/Rw = 60.0600600
A= 3.3422070
B= 5.482054E-001
C= 3.0164010
t (min)= 7.500000E-002
1/t= 13.3333300
Yo= (ft) 1.7500000
Yt= (ft) 9.850000£-002
1/t In(Yo/Yt)= 38.3641900
In[ (H-Lw) /Rw]= 6.0000000
In(Re/Rw)= 2.6738100

e e ke e e ol ke ok e e e o e e e ok o e e ke ke e o ke ke e ok e ke ke e ok o v ke ok e o ok e ke e ke e de ke ke e

K (ft/day) = 102.9893000

e v Yo e e v e T o de o e g e e e ke e e e e o e Tk e e e e v e e o v A e e ke e e e vk T B ke e de
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 2059.7850000

Y ke v e e e e e e e e I e e T vl e ok v e 3k T vke ke v e v e e e e e o o e vk v e e v e e v de sk e e e

B.70
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WHC-SD-EN-TI-014, Rev. 0

Well Number:_<99- /-3 7
Dimensions in ft unless otherwise specified
Project: rqg Ss57
Date of Test: WALE Vi 4
Type of Test: _‘%:74 wp iftpwi [
Slugging Rod Dimensions, L: Z.o

D e O
Theorectical head displacement in 4 inch casing: 2./8
Location of Field Records and Data:__fres Lreepn Bompr oo
Rod within screened interval: e (4o in ma‘ué}
Depth below land surface of tested zone: 207 ~22 7
Radius of casing, Rc: S 7
Radius of well, Rw: .33 3
Distance from WT to bottom of tested interval, Lw: 2/. 62
Length of saturated screen intérva], Le: =20.0
Thickness of aquifer, H:__ 82> (esfrmated)
Estimated Porosity of Sand Pack: f//?'

For Bouwer and Rice Analysis

Time correction applied to data (min): , OO0 F9
Intial Head change, Yo: e AWE- |
Arbitrary time value on straight line, Tc (min): L OF
Head at Tec, Yt: SOOI
Comments: 7o ldonmive  SCagdd Loy £t Bowesia = Oleg
Anatosss (7&2=/ﬂﬂ52 Loz 4;5#:;&,'& o o ot
d rd
D.ém e > 020/ Ay . 50/ M:Cﬂé/s (r?> =, 75)
Aide : A 5000, Potorryces  caa e f —_— By, 07 e
M’JIL"L gs & A 20 gy’ -fvwo’a—c_--...
Py
r%azf c/z%ﬁ R f,?b /36‘ z:.g_-g—g'/ré,_ 4SO (7 Seterm .,
Lot -’"5 £ha cftiatron, Y D P W A

Name (pript): .TI/:Qor:\Jhe.sz. Siqngture:Si%E_L_, Date: /?-//I;/‘i[/

B.71
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2.6001 0.0 0.1 1 10 100
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(rel

level

head change Trom statle
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t L 1 1 ¢aesel

2.1

r tr vl

t 1

Weill 299-W19-31
Slug Withdreuwal Teest 11791

Yom 2.4513 1t

Yi=.1811 Tt

00000 0000 GO

Te=.07 min

.01 1o
9.00

TTITT e ey iy TTeyriaTTiriy R riTerierTg
.28 0.40 Q.60 0.89 1.09

Corrected time (mtn)
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WHC-SD-EN-TI-014, Rev. 0

299-W19-31 Slug Withdrawal Test 1/17/91

e e e e e e e Je e e e e e e Je e de Fo e de o T e e o To sk e v e e e vk e e Yo vk v de e de oo de e R ke de e ke ok
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

ke s e she e A e e e e e e de e e o T o e e 3 e e e e e e ke e e e de e de de e e ke de de o do ke de ek

Rc (ft)  Rw (ft) Le (ft) Lw (ft)  H (ft)

.1670 .3330  20.0000 21.6200 350.0000
ek e e e e ek ok e ke sk ke ok ke de e ek e ok
Le/Rw = 60.0600600
A= 3.3422070
B= 5.482054E-001
C= 3.0164010
t (min)= 7.000000E-002
1/t= 14.2857100
Yo= (ft) 2.4500000
Yt= (ft) 1.011000E-001
1/t In(Yo/Yt)= 45,5390400
In[ (H-Lw) /Rw]= 6.0000000
In(Re/Rw)= 2.6738100

T vk e e e ke v 3 e e ke e e e v e e e e e T e e e e ke e e e vl e e e e e e e e e e ol e e e e e

K (ft/day) = 122.2503000
ek e e de v 3 e o e e e R e e ke ok e e vk e T e v e v A e e e e e Ak vk e o e ok e e ke e e ke e de ke R
T OF THE SATURATED SCREEN INTERVAL

(Ft2/day)= 2445 0050000

e e e e e e e s g e I e e Je ke s e e v vk sk e P i e v Y o gk ok e e she o ke e e e o e ke s e o e ok

B.74
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WHC~SD-EN-TI-014, Rev. 0

Well Number: 249 - 0/9 -32

Pimensions in ft unless otherwise specified
Project:__Recr® SST

Date of Test: 1 /71
Type of Test: 5&9' ,-};Jr.'e odeo ps
Slugging Rod Dimensions, L: G
D: =
Theorectical head disptacement in 4 inch casing: 2./5

Location of Field Records and Data: #ces  Zeads Lol

Rod within screened interval:

Depth below land surface of tested zone: ?245.8 - 2256
Radius of casing, Rc: . Se 7 .

Radius of well, Rw: 333
Distance from WT to bottom of tested interval, Lw: 22.8
Length of saturated screen interval, Le: /2. 8
Thickness of aquifer, H: B350 cotimrelk o
Estimated Porosity of Sand Pack: s A

rd

For Bouwer and Rice Analysis
Time correction applied to data (min):__ ZXzs= L.0/33

Intial Head change, Yo: iy AY
Arbitrary time value on straight line, Tc (min): £. 0
Head at Tc, Yt: o8 9

Comments: S50 257 7@!»»5‘%4&1 Wao e L7
‘rLa;.Jrf 5 Creem KoS. & A Ll /%v};,;,;c. ”714' /'/’/‘.Cc‘én‘ﬂ"*—-
el b 7 cm/g Bl /]//z wzw ¢ /7 O

Lo?s 0-5 7 Céggf/_:'m al- ‘é_'_‘y‘/‘ﬁ'/l/,/‘:.;i o At~

Name (print): IV B@-/@_ Siqnaturef% Date; /-’;’—/’?Z/?/

B.75
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Stug Injectton Test 1,/14/91

Yo =, 75 Tt

2.1 - Yt =, 889 Tt
: 0
1 -
Tc = 8.9 mtn
2.1 S B S i M S S B B B B S N B S B B B EA N N B B S M SN M Mt i |
8.0 5.80 10.P0 i5.20

Corrected ttme (mtin)

0 “A9Y ‘PT0-IL-N3I-QS-IHM




WHC-SD-EN-TI-014, Rev. 0

299-W19-32 Slug Injection Test 1/14/91

T e e ol e v sk v e ok s ok e e e o vl ke v v e sk sk ke ke e s e e o ok ke e vl e sk ke e e e e e e e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

Fede o e de e ke Jo I e e e e e o e e ke e e e e e s e dede e e e ke I e e e e e e e e e e de e

Re (ft) Rw (ft) Le (ft) Llw (ft) H (ft)

.1670 .3330 19.8000 19.8000 350.0000

ek o e o ok vk o o e e e ke e o e ke e e e e e s e e e e e ok ok ke e e e e e e e de de e e

Le/Rw = 59.4594600
A= 3.3231830

B= 5.482054E-001

C= 3.0164010

t (min)= 8.0000000

1/t= 1.250000E-001

Yo= (ft) 7.500000E-001

Yt= (ft) 8.900000E-002

1/t In(Yo/Yt)= 2.664296E-001
Inf (H~-Lw) /Rw]= 6.0000000
Tn{Re/Rw)= 2.6283470

e ok sk e ol e e e e e ek e e e o e e ke Fe e oo e e e e e e de e e e o e e e de e e e e e de

K (ft/day) = 7.101751E-001
T ok e e e e e e e e e e e e e e e e S s e e T e ok she e e e e v sk v e 3 e T e e e e e e e v e e
T OF THE SATURATED SCREEN INTERVAL

(Ft2/day)= 14.0614700

e e vk dode v vl s - s e Jhr i e v s s e e e e e ok 3k e vk ke e ok o ok v ok e v ke ok e e e vk ke e e o

B.77
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Well 299-W19-32
Slug Injectton Test 1,/14/91
Reu dete

—i ]

I 1 [lr"q T T Iy LILBLLRALLLI [ BRI ERRL] [ IR ERL] ]

8.1 B.1 1 10 108

elapsed Lime (mtn)
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WHC-SD-EN-TI-014, Rev. 0

Well Number: RZ27-4V/F -22
Dimensions in ft unless otherwise specified
Project:

Kcrr =5 7

Date of Test:

Y18/72

Type of Test:
Slugging Rod Dimensions, L:

.S/gaﬁ e Al um /

&

D:

+ RO

Theorectical head displacement in 4 inch casing:

=./8

Location of Field Records and Data:

RCRr __ Mreprs FPle

Rod within screened interval:

Tes

Depth below land surface of tested zone:

205 8 - 225 ¢ (dwsd)

/47

Radius of casing, Rc:
Radius of well, Rw:

~333

Distance from WT to bottom of tested interval, Lw:

/9. §

/7.8

Length of saturated screen interval, Le:

Thickness of aquifer, H:i__350 £obmi zf)

RS

Estimated Porosity of Sand Pack:

For Bouwer and Rice Analysis

Time correction applied to data (min):

Intial Head change, Yo:

Arbitrary time value on straight line, Tc (min):
Head at Tc, Yt:

. O3
Ist (ine 2 \Whae
1. R Yo
2.0 8.0
P 240

Comments: S5O @si tansduwn  wme oo $2

5-€m& | og
o)

aht exiilits  dosble steaight oo

Sone Lo ctuation

gt A éeez'nﬂf'z?g_-

Name (print): :TWJEBOrfiﬁexu SiqnatureL:IZégz%%g/éigé Qate:ﬂg/;é/é%

B.79
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8. 01
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elapsed time (mtn)
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WHC-SD-EN-TI-014, Rev. 0

299~-W19-32 Slug Withdrawal Test 1/14/92 Line 1
Ao e o g A ok ok o e o e e ok R ok R e ke e e e e ek ok e e e e e e vhe o e e e e e e e e e e e de e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989,

e e v e e e v e v ook e s v e s e e e e e o s o ok e ol e o e e o ke e o e ke e e e de e de e de e
e o e e e e s e e e e e e e v e v e e e e 3 e e e e e e e ek e e de e o dkededkode v de de e dede dede ke

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Je e e sk v e v e vk T g v gk e v v ke ke g vk e sk e e e A v kv de vhe e e e v b v ke e ke e ok v i ok e ke
Rc (ft) Rw (ft) Le {ft) Lw (ft) H (ft)

W St B AV e G T o T U TR e e D S S A Sy A U Y SR /R AU L P S Y L L S L S L S S S S S A

.2205 .3330  19.8000 19.8000  350.0000
o e e e e e e e e e ke e e e e e e ok e e e ok o s e ol e e e sl 3 o e v e e vk e e e e vk e v e e ke e
Le/Rw = 59,4594600
A= 3.3231830
B= 5.482054E-001
C= 3.0164010
SANDPACK POROSITY= 2.500000E-001
t (min)= 2.0000000
1/t= 5.000000E-001
Yo= {ft) 1.8000000

Yt= (ft) 2.493000E-001
1/t In(Yo/Yt)= 9.884425E-001

1n[ (H-Lw) /Rw]= 6.0000000
In(Re/Rw)= 2.6283470

o g de e v e e ke e e e vk o e e dhe e ke e vl e e vk vk v vk v v e e v vie ok v g v v v v vl e e v vk do vk ok
K (ft/day) = 4.5950060

e e she s e e e e e s v e e s ok vk e ke e e s ok o ok ol o sk ok e e sk vk ke e e e sk ke o ol e e g e e e e e

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 90.9811000

o ek e e e e s e e e e e e e She e e v e v e ke e e v e e e e e e e e e e sde de e de e e dede e e

B.83



WHC-SD-EN-TI-014, Rev. 0

299-W19-32 Slug Withdrawal Test 1/14/92 Line 2

e e v vk e e e v e e e e v e e e e e v e e e ke e e e e e v e vk o e v vk vie e Y vk v sk 9 vk e e v v v e e ok
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

e e o e e ke e ke e e e de o do e de e e dede e e e g e de de ke e e e e e e e e e e de e dede ke
e e e e e e e o g e e v e e e de e o e e e e e e e e e e e e s v e e e e e e de e e ke e ok ok ke ok

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

T e e Je e e e e ke e e e e e o ke d e e e e e vk e e e ke e ok e ok ok v e e v e e e o e e e ok ke e e

Re (ft) Rw {ft) Le (ft) Lw (ft) H (ft)

.2205 .3330 19.8000 19.8000 350.0000
e sk ek ke d ek ok sk e ek ke ok ok e e ok
Le/Rw = 59.4594600
A= 3.3231830
B= 5.482054E-001
C= 3.0164010
SANDPACK POROSITY= 2.500000E-001
t (min)= 8.0000000

1/t= 1.250000E-001
Yo= (ft) 8.000000E-001
Yt= (ft) 1.240000E-001
1/t Tn{Yo/Yt)= 2.330413E-001

In[ (H-Lw) /Rw]= 6.0000000
In{Re/Rw)= 2.6283470

e e e e e e Yo s v e e Yo vk vk e e e v e e e v e ke ke vk e e ik vl e e e e e e e e e e e e de I de e i
K (ft/day) = 1.0833470

e e e e Yo e o e e e v s e e e e e e e e iy e e e e e e e o e de e e de e de e e o de Fe ke e de ok

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 21.4502600

e ol e ke v e ok 3k e e v vl e e ke v ol e vk ke e v e ok ok ok e e e o e e e e e e ke e e e ol e ke e de de
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WHC-SD-EN-TI-014, Rev. 0

Well Number: K2%2-a223 ~13

Dimensions in ft unless otherwise specified
Project:_ -SS 7

Date of Test:__/2//2/20
Type of Test: Sécac /}:/r:ec'-él'a)r_

Slugging Rod Dimensions, L: .0
b: f RO

Theorectical head displacement in 4 inch casing: 2./8
Location of Field Records and Data:__/Pces  reond. “tle
Rod within screened interval: &5
Depth below land surface of tested zone: <zwen /B 219. Y Lo /fa‘-’.ﬁ)
Radius of casing, Rc:__. /¢ 7#~
Radius of well, Rw:___ 333
Distance from WT to bottom of tested interval, Lw: 20.83
Length of saturated screen interval, Le: =20.83
Thickness of aquifer, H: 2350
Estimated Porosity of Sand Pack: /J//ﬂ/' &75}/;5,.0/41 in ada«n)

For Bouwer and Rice Analysis

Time correction applied to data (min): Z
Intial Head change, Yo: /L BO

Arbitrary time value on straight line, Tc (min): SO
Head at Tc, Yt:___ OS5 7

Comments: y» _ f22ev d/aé /H’" - '/9/!444’ Yene 7 af . o03
ol Cnmeliin £, dek  wemaly aililet ol
b e ooliin -

Z #y&:j 4»:4“ 4WA_ZL'L=___QZL§ o 08373

e Ag = U OFOK  +  RES52S2

5D e Lrrps Boery __pno teoel’

Name (print): {0 3:5731.»4- Signature: J‘/% Date://Z//?/?/

B.85
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WHC-SD-EN-TI-014, Rev. 0

299-W23-13 STug Injection Test 12/12/90

e e e e e e e e e vk e e e e v vk v v e v v e vk vk ke e ok e e ke sk ke o ek s v sk e v e vl e vk e ok ke vl e e e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

e e de B Je e e Ko g e e e de e e g e e e e e e et e e e ke ok ke ke e e e e e vhe e e e de e e e e ke

Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft)

.1670 .3330  20.8300 20.8300  350.0000
e de e de e e s de de de e g de e Fo de e e o e I e e e v o T do g T e v e e ke e e I % e e de g e v de K
Le/Rw = 62.5525500
A= 3.4158890
B= 5.665609E-001
C= 3.0754290
t (min)= 1.000000E-001
1/t= 16.0000000
Yo= (ft) 1.8000000
Yt= (ft) 5.700000E-002
1/t Ta(Yo/Yt)= 34.5249100
In[ (H-Lw) /Rw]= 6.0000000
1n(Re/Rw)= 2.6673110

e e e e v Jo ke e e e e e e e e e Y T vk e e v v e e e e 3k T v e e e e e e e e e e ke e e e e e

K (ft/day) = 88.7732800
e gk ke o e e v vk e v e T v e v e e vk vk ek e g vk v ke v e v e e ok ke o e e e e ke e ok e e ok e
T OF THE SATURATED SCREEN INTERVAL

(ft2/day)= 1849.1470000

T ek e e e e s e e e e e e e e e -l e e e Y e v e e e e e e e vhe e T e e e K e e e e ke e ek

B.88



WHC-SD-EN-TI-014, Rev. O

Well Number: 297- &WA3~-/3
Dimensions in ft unless otherwise specified
Project: ACxA Ss 7
Date of Test: l2/rz.

Type of Test: -54; a;xfz’éé&’L_

Slugging Rod Dimensions, L: 4.0
D: ey
Theorectical head displacement in 4 inch casing: 2./8

Location of Field Records and Data:__ e '@:mé—,éé{(—_

Rod within screened interval: ey

i Depth below land surface of tested zone: /‘;A’. S22 - 2/7<
=3 Radius of casing, Rc: /A

3 Radius of well, Ru: 3323

i Distance from WT to bottom of tested interval, Lw: RO A3

g}i Length of saturated screen interval, Le: 20 R =

N Thickness of aquifer, H: RO

Estimated Porosity of Sand Pack: 25"

For Bouwer and Rice Analysis
Time correction applied to data (min):_ ™~

Intial Head change, Yo: \ O R
Arbitrary time value on straight line, Tc (min): \

Head at Tc, Yt: \

Comments: S por rodace

I /m«/«& ) o) o(a_;;,n;: oz
M,ﬂ L FH s — ‘%g—L A.wri
__W,Lm;é Dt A2 wag,z-

Name (print): :T-UBJ?GLE-SJQ— Signature: ﬁé& Date:fz//&’/‘f/
p ‘-...._.1‘/ 7

B.89
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WHC-SD-EN-TI-014, Rev.

Well Number: 297 - cdR3- /<
Dimensions in ft unless otherwise specified
Project:

S5 7

Date of Test:

ez / 5/

Type of Test:

——
J)?Jr pedrb

CSter )

A

Slugging Rod Dimensions, L:
H

e R

Theorectical head displacement in 4 inch casing:

2./8

Location of Field Records and Data:

ReRr  Beords = lo

Rod within screened interval: 23
Depth below land surface of tested zone: /%7. 5 2 - 2/8. 5
Radius of casing, Rc: Lo 7
Radius of well, Rw: . 333
Distance from WT to bottom of tested interval, Lw: /8.98
Length of saturated screen interval, Le: /8. 78
Thickness of aquifer, H: 35

Estimated Porosity of Sand Pack: 2%

For Bouwer and Rice Analysis

Time correction applied to data (min): L O/3 =
Intial Head change, Yo: 831
Arbitrary time value on straight line, Tc (min): 2.0

Head at Tc, Yt: cAHES5S

Comments: /0 gpur toumdec, _accd. o ras> etk /s/SAégf P o i 00X
- T ‘B2 M YGR = 72

/‘3-\ e ~o o84y . — O .0B0DY
.,'gud v ﬂé'tél\ ot caltral Llavt. — 2l agi P <
P

im/ :s‘a«/&b"— w.é,;. ‘ ”/2@4 Ty _é/’" a:éi
y 4@14
o 3/%&4 Senes -7 <% K

[

Name (print): TUBO\“:J\%-& Signature: j@jé’k Bate: f’//éV?/

B.91
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WHC-SD-EN-TI-014, Rev. 0

299-UW23-13 Slug Injection Test 4/12/91

el Je e o e e e e e e ke vk ek ke e e e T e e e e e T e sk e e ke e ke ke e e e e e e e ke ke e e ok ke ke e
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989,

ook d v oo de e de e R e do ke ek o de ok e e ek koo e o e ek ok v e v o ek e e e
e de e dode dededode de ke ok de e e g de e oo de ke e do g e ke sk e ke e ke sk ke e v e e e ok de ke ok e e

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

e e e s T v vk e e e e e oo 6 e v e e ok e e sk ke ok ok e o ok ok ok ke e e ke o e ok o e ok o e vk e
Rc (ft)  Rw (ft) Le (ft) Lw (ft) H (ft)

i S . o

.2205 .3330 18.9800 18.9800 350.0000

dederkdede e ded ek dedeok e ok sk de ok oo de e ek ke ok ke ok ek
Le/Rw = 56.9969900

A= 3.2844110

B= 5.365443E-001

C= 2.9479060

SANDPACK POROSITY= 2.500000E-001

t {min)= 2.0000000

1/t=5,000000£-001

Yo= (ft) 8.311000E-001

Yt= (ft) 4.655000E-001

1/t In(Yo/Yt)= 2.898190E-001

In[ (H-Lw) /Rw]= 6.0000000

Tn(Re/Rw)= 2.5894600

e T e e de e o Jo e ek ke e g e ke ke ke v v e e e e e e e e e e e ke e o e e e e ve e e e e ke
K (ft/day) = 1.3847040

e e e do oo e e ke odeode ke ok ke de e e de ke dede s ke dede e vk e e de e de ke ok e e e e de e e ke ke ok

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 26.2816800

Fedeke ke dede g dedode o s vhede ke e dodo s sk s ke e e e oo e de e e e e ek he ke ke g o de e g de de ke

B.94
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WHC-SD-EN-TI-014, Rev. 0

Well Number: o247 - 633 ~/¥
Dimensions in ft unless otherwise specified
Project: S35 7~
Date of Test: 7_’//5/7/
Type of Test:  Sdes cuthtinen

Slugging Rod Dimensions, L: “¢.0
D: RO
Theorectical head displacement in 4 inch casing: 2./2
Location of Field Records and Data:_ @t  Srecd fale
Rod within screened interval: e §
Depth below land surface of tested zone:__ /#.52 - 2/8.5
Radius of casing, Rc: LSO P
Radius of well, Rw: L3233
Distance from WT to bottom of tested interval, Lw: /8.98
Length of saturated screen interval, Le: /£.58
Thickness of aquifer, H: e &

Estimated Porosity of Sand Pack: AL

For Bouwer and Rice Analysis
Time correction applied to data (min): el 1A
Intial Head change, Yo:__ . 2306
Arbitrary time value on straight line, Tc (min): 5. ©
Head at Tc, Yt: L 22D

Comments:_Eaage ? z&@ -4 m,'@ /Ja/é:fz

_#?@&LAMAJM o) +< 'Ea{ L TR A 7 FDmn,

> = . P9 A " /ﬁ' g = o290’ X 4 T.oR12Y

s Haeugrharn _ad- Lot ,éf;mm,,g

/
Name (print): gorj/-e:x-. Signature: j’ﬁ/_{vﬁ? Loz — Date: A/2//#%7

B.95
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WHC-SD-EN-TI-014, Rev, 0

299-W23-14 Slug Withdrawal Test 4/12/91

T v v e e e e e v e ke e v e e A e T v e I e T ke v e v o e e ke e i e ok e e T e e e e o ol e 9k e ok e ok ok o
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOQD.

SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

e s e e e e T e Je e e de e e e e e e e e v o e e e e e e ke e e Tk e e e v T e e Fe v e v e de g e
Fedede ke e de e dode e e e Yo e ke ok e ke e e e e e sl o e s e 9 e e e v e ok e o e e vk e ke ok ke v e e

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

e e v v she e e e v e v v i e e v v sl e e e e e e e e o v e e e e ok e ke ook dede de de de e ke e e de e

Re (ft) Rw (ft) Le (ft) Llw (ft) H (ft)

.2205 .3330 18.9800 18.9800 350.0000
ek ok ek de ek e de ok ok o e sk de ok o e ke de e de ek e ke ek
Le/Rw = 56.9969900
A= 3.2844110
B= 5.365443E-001
(= 2.9479060
SANDPACK POROSITY= 2.500000£-C01
t (min)= 5.0000000

1/t= 2.000000E-001
Yo= (ft) 9.306000E-00]
Yt= (ft) 2.232000E-001
1/t Tn(Yo/Yt)= 2.855523E-001

In[ (H-Lw) /Rw]= 6.0000000

In{Re/Rw)= 2.5894600

e ok v v e vl ok e v e v ek ok T e e e e s e e v e e e ke e e vk e vl ke ke ok e o ke e e ke o e o e e ke
K (ft/day) = 1.3643180

e e e e oo o ke e e de e e e o e e e e o e ke e e e e ok v ke v e e ke e ok ke ke e e e ke ke e e de e ke ke

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 25.8947600

e e e e ol e vl P e e e v e e e Sk e e e v v v e ke e e o e v vk ke v v e v e v e Y v ke e e o v e o ke

B.98
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APPENDIX C
200 WEST AREA GROUNDWATER CONTAMINANT REPORT

C-1
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€0

4709792

Constituent

........................................

Arsenic
Arsenic
Argenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Argenic
Arsenic
Arsenic
Arsenic
Arsenic

Arsenic,
Arsenic,
Arsenic,
Arsenic,
Arsenic,
Arsenic,
Arsenic,
Arsenic,
Arsenic,

Carbon Yetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Yetrachloride by GC/MS

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filvered

2-H10-15
2-W10-4
2-W10-8
2-u10-9
2-415-12
2-W13-15
2-415-4
2-W18-15
2-18-21
2-419-21
2-19-27
2-W22-20
2-U7-6

2-W18-15
2-u10-4
2-u1o-¢9
2-u15-4
2-W18-15
2-utd-21
2-W19-21
2-M19-27
6-47-60

2-410-13
2-u10-4
2-u410-8

200 WEST GROUNDWATER CONTAMINANT REPORT

5.00
8.00
101.0¢
20.00
7.00
5.90
20.00
10.00
5.00
18.00
12.60
7.00
10.00

5.00
6.00

16.00°

24.00
12.00
5.00
14.00
12.00
7.00

18.00
2800.00
49.00

A
)

Page 1

-------------

6.60
8.00
101.00
16.00
7.00
5.00
20.00
10.00
5.00
14.00
12.00
7.48
5.00

5.00
6.00
15.00
24.00
12.00
5.00
13.90
12.00
5.00

7.90
2590.00
49.00

il

-----------------

6.00
8.00
161.00
18.60
7.0
5.00
20.00
10.00
5.00
16.00
12.00
7.00
6.33

5.00
6.00
15.50
24.00
12.00
5.00
13.50
12.00
6.00

1.78
2663.33
49.00

---------------
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4109792 200 WEST GROUNDWATER CONTAMINANT REPORT Page 2
Constituent Wall Max of Result Min of Result Average of Result Count of Resuit Count of LT
Carbon Tetrachioride by GC/MS 2-410-9 2300.00 1700.00 2000.00 2 0
Carbon Tetrachloride by GC/MS 2-W11-14 850.00 650.00 766.67 3 0
Carbon Tetrachloride by GC/MS 2-u11-7 2500.00 2080.00 2290.00 2 0
Carbon Tetrachloride by GCL/HS 2-W14-2 1050.00 $20.00 983.33 3 0
Carbon Tetrachtoride by GC/MS 2-U14-5 860.00 300.00 630.00 3 G
Carbon Tetrachloride by GC/MS 2-Hi4-6 320.00 280.00 300,00 10 0
Carbon Tetrachloride by GC/MS 2-U15-10 4200,00 2800.00 3620.00 4 0
Carbon fetrachloride by GC/MS 2-W15-11 5550.00 4350.00 4900.00 3 1]
Carbon Tetrachloride by GC/HS 2-u15-12 1920.00 1320.00 1580.00 3 1]
Carbon Tetrachloride by GC/MS 2-Wi5-15 800.00 264,00 471.00 7 0
Carbon Tetrachloride by GC/MS 2-015-16 8700.00 1780.60 69714 7 0
Carbon Tetrachloride by GC/MS 2-W15-18 2600.00 14,00 1298.83 -] 1]
Carbon Tetrachloride by GC/MS 2-Wi5-19 1500.00 710,00 1105.60 2 0
Carbon Tetrachloride by GC/MS 2-w15-20 193.00 192.00 192,50 2 0
Carbon Tetrachloride by GC/MS 2-H15-24 386.900 380.00 380.00 1 0
Carbon Tetrachloride by GC/HS 2-W15-4 2090.0¢ 1830.00 1950.00 2 0
Coarbon Tetrachioride by GC/MS 2-415-7 2390.00 2310.00 2350.00 2 0
Carbon Tetrachloride by GC/MS 2-W15-8 1110.00 130.00 620.00 2 0
Carbon Tetrachloride by GC/NS 2-M18-15 120.00 89.00 106.33 3 0
Carbon Tetrachloride by GC/MS - 2-W18-17 2000.00 12.00 553,50 4 0
Carbon Tetrachleride by GC/MS 2-u18-20 14.00 5.00 9.50 2 1
Carbon Tetrachloride by GC/MS 2-wid-21 180.00 92.00 139.00 7 0
Carbon Tetrachloride by GC/MS 2-418-23 $28.00 195.00 679.50 8 1]
Carbon Tetrachloride by GC/MS 2-W18-24 1460.00 575.00 815.71 7 1]
Carbon Yetrachloride by GC/MS 2-W18-26 250.00 208.00 229.00 2 0
Carbon Tetrachloride by GC/MS 2-\18-4 194.00 98.00 137.33 3 0
Carbon Tetrachloride by GC/MS 2-u18-5 3640.00 3310.60 3516.67 3 0
Carbon Tetrachloride by GC/MS 2-wiB-9 210.09 121.40¢ 165.50 2 0
Carbon Tetrachloride by GC/MS 2-419-1 7.00 7.00 7.00 1 G
Carbon Tetrachloride by GC/MS 2-W19-11 115.00 115.00 115.00 1 0

0 "A8Y¥ ‘pT0-IL-N3-QS-IHM
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4/09/92 200 WEST GROUNDMATER CONTAMINANT REPORF

Conatituent

....................................

Carbon Tetrachloride by GC/HS
Carbon Tetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Tetrachioride by GC/MS
Carbon Tetrachloride by GC/MS
Cerbon Tetrachioride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Tetrachloride by GC/HS
Carbon Tetrachloride by GC/MS
Carbon Tetrechloride by GC/MS
Carbon Tetrachlioride by GC/NS
Carbon Tetrechloride by GC/MS
Carbon Tetrachloride by GC/NS
Carbon Yetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Yetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Tetrachloride by GC/MS
Carbon Tetrachloride by GE/MS
Carbon Tetrachloride by GC/MS

Chloroform
Chloroform
Chloroform
Chtoroform
Chtorofarm

2-H419-12
2-H19-13
2-Wi9-15
2-U19-16
2-u19-18
2-u19-19
2-u19-2
2-W19-20
2-W19-23
2-U19-24
2-U19-25
2-W19-26
2-w19-27
2-W19-28
2-W19-3
2-419-9
2-\22-20
2-u5-2
2-N7-4
2-47-5
2-u7-8
6-38-70
6-39-79

2-w18-14
2-U10-4
2-110-9
2-01t-14
2-ul1-7

Max of Result

20.00
39.00
127.00
209.00
89.00
20,00
22.00
42.00
37.00
24.00
31.00
30.00
13.00
51.00
120.00
12000
13.00
132.00
278.00
43.00
5.00
58.00
990.00

7.00
21.00
16.00
10.00
37.00

Page 3

Min of Result Average of Result Count of Result Count of LT

20,00
33.00
63.00
120.00
9.00
10.00
22.00
23.00
20.00
14.00
21.00
30.00
7.00
50.00
49.00
99.00
9.00
§7.00
5.00
23.00
4.00
29.00
430.00

5.00
16.00
14.00

4.00
15.00

20.00
36.00
8.20

162.40
4,50
15.00
22.00
33.40
28.50
19.00
26.00
30.00
10.00
50.50
87.67

110.25
10.75

105.67

166.33
29.50

4.50
37.00
767.50

3.29
19.00
15.00

6.00
26.00

---------------
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4/09/92 200 WEST GROUNDWATER CONTAMENANT REPORT

Constituent

----------------------------------------

Chloroform
Chioroform
Chioroform
Chloroform
Chlorofnrﬁ
Chloroform
Chioroform
Chloroform
chtoroform
Chloroform
Chloroform
Chloroform
Chloroform
Chlaroform
Chioroform
Chloroform
Chloroform
Chioroform
Chtoroform
Chloroform
Chloroform
Chloroform
Chloroform
Chloroform
Chtoroform
€hloroform
Chloroform
Chloroform
Chloroform
Chloroform

2-W14-6

2-Wi5-10
2-415-11
2-W15-12
2-W15-15
2-415-16
2-Wis-18
2-M15-19
2-u15-20
2-W15-24
2-Wi5-4

2-U15-7

2-W15-8

2-w18-17
2-W18-20
2-w18-21
2-\18-23
2-U18-24
2-W18-26
2-"18-4

2-W18-5

2-W18-9

2-W19-16
2-u19-20
2-W19-23
2-W19-24
2-H19-25
2-W19-28

12.00
12.00
6.00
27.00
40.00
26.00
10.00
71.00
27.00
179.00
11.60
31.00
19.00
24.00
1656.00
204.00
26.00
5.00
8.00
23.00
38.00
632.00
28.00
19.06
5.00
6.00
7.00
6.00
5.00
10.00

Page 4

7.00
3.00
3.00
13.00
21.00
20.00
3.00
33.00
5.00
173.00
9.00
.00
16.00
19.00
1540.00
13.00
25.00
4.00
4.00
13.00
18.G0
420.00
19.00
7.00
4.00
3.00
4.00
3.00
3.00
9.00

Average of Result Count of Result Count of LT

9.33
6.67
3.30
20.75
.33
23.00
5.86
48.86
14.50
176.00
10.00
.00
17.50
21.50
1595.00
100.75
25.50
4N
6.00
18.43
28.00
520.67
24.67
13.00
4.66
4.40
5.50
4.20
4.00
2.50
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4709792 200 WEST GROUNOWATER COMTAMINANT REPORT

Constituent

----------------------------------------

Chloroform
Chloroform
Chtoroform
thtoroform
chtoroform

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromiun

2-410-13
2-410-14
2-H10-15
2-U10-16
2-W10-4

2-ui0-8

2-Wi0-9

2-Uti-14
2-u1-7

2-W14-10
2-M14-2

2-W15-10
2-W15-11
2-w15-12
2-W15-15
2-W15-16
2-us-17
2-15-18
2-W15-19
2-W15-20
2-W15-24
2-W15-8

2-"18-17

5.00
10.60
14.00

6.00

6.00

89.00
91.00
174.00
138.00
66.00
6180.60
181.00
46.00
47.00
16.00
298.00
14.00
31.00
65.00
108.00
142.00
577.00
129.00
20.00
41.00
39.00
48.00
85.00

ol
R

Page 5

-------------

24.00
34.00
174.00
138.00
66.00
6180.00
157.00
46.00
47.00
10.60
298.00
14.00
3.00
65.00
13.00
44.00
29.00
35.00
20.00
41.00
39.00
48.00
10.00

-----------------

3.5
8.75
7.40
5.22
5.50

40.14
52.33
174.00
138.00
66.00
5180.00
169.00
46.00
AT.00
13.09
298.00
14.00
31.00
65.00
51.17
66,67
145.00
61.50
20.00
41.00
39.00
48.00
23.7t

---------------
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&/09792 200 WEST GROUNDWATER COMTAMINANT REPORT

Consti tuent

........... B L L L LT T Ty P A Ry P

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromfum
Chromium
Chromium
Chromium
Chromium
Chromfum
Chromiun
Chromium
Chromium
Chromium
Chromlum
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

2-W18-20
2-¥18-21
2-W18-22
2-H18-23
2-u18-24
2-118-26
2-W18-4
2-418-5
2-W18-9
2-419-1
2-U19-19
2-W19-23
2-W19-28
2-uie-3
2-w22-20
2-u2r-1
2-Wh-2
2-47-1
2-ur-2
2-Wr-3
2-UT-4
2-47-5
2-W7-6
2-ur-7
2-W7-8
2-ur-9
2-Wg-1
2-ue-1

51.00
133.00
107.60

68.00
109.00

$8.00

22.00

21.00

28.00
149,00
11.00
10.00
47.00
11.00
316.00
21.00
103.00
75.00
85.00
114.00
144.00
88.00
67.00
956.00
147.00
463.00
54.00
186.00

fage 6

51.00
30.00
37.00
32.00
22.00
18.00
22.00
21.00
28.00
149.00
11.00
10.00
47.00
11.00
3é6.00
13.00
44.00
29.00
20.00
25.00
23.00
23.00
10.00
96.00
147.00
463.00
23.00
18.00

-----------------

51.00
63.00
83.17
52.86
51.50
18.00
22.00
21.00
28.00
149.00
11.00
10.00
47.00
11.00
316,00
i7.00
67.86
48.83
3897
62.57
69.00
§0.67
34.67
96,00
T.00
463.60
35.83
59.33
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4709792

Constituent

Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
thromium,
Chromium,
Chromium,

filtered
fittered
filtered
filtered
filtered
filtered
fittered
filtered
filtered
filtered
filtered
filtered
fittered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

2-410-13
2-H10-14
2-u10-15
2-w10-16
2-w10-4
2-4i0-8
2-W10-9
2-414-2
2-Wi-6
2-415-10
2-u15-11
2-415-16
2-W15-18
2-u18-21
2-W18-5
2-419-12
2-u19-18
2-W19-24
2-H19-3
2-W22-20
2-\27-1
2-¥6-2
2-u7-1
2-u7-2
2-47-4
2-u7-5
2-48-1
2-u9-1
6-32-708
6-35-66

200 WEST GROUNDWATER CONTAMINAKT REPORY

15.00
12.00
94.00
41.00
65.00
10.0¢
152.00
10.00
11.00
21.80
33.00
12.00
26.00
10.00
14.00
49.00
12.00

15.00-

10.00
339.60
24.00
59.00
16.00
17.00
18.00
15.00
14.00
11.00
25.00
26.00

Page 7

10.00
10.00
94.00
41.00
63.00
10.00
135.00
10.00
10.G0
15.00
22.00
10.00
10.60
10.400
13.06
49.00
10.00
10.00
10.00
296.00
10.00
26.00
10.60
10.00
10.00
10.00
10.00
10.00
20.00
20.00

10.7¢
10.33
94.00
4t.00
64.33
10.00
142.33
10.00
10.17
17.33
27.33
11.29
13.67
10.60
13.67
49.00
11.00
11.00
10.00
315.75
16.33
36.78
11.00
12.33
12.57
11.33
11.00
10.33
22.75
22.75

............
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4109792 200 WEST GROUNDWATER CONTAMINANT REPORT

Constituent

Chromium, filtered
Chromium, filtered

Fluoride
Fluoride
fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Ftuoride
Fluoride
Ftuoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
fluoride
Fluoride
Fluoride
Fluoride

2-W10-15
2-W10-16
2-W10-4
2-W10-8
2-W10-9
2-Wit-14
2-u13-7
2-W14-10
2-W14-2
2-Wi4-5
2-W14-6
2-W15-12
2-U15-14
2-Wi5-18
2-u15-24
2-5-4
2-U15-7
2-u15-8
2-U18-24
2-W18-26
2-V18-4
2-W18-5
2-418-8
2-18-9
2-W19-11
2-W19-12

Hax of Resuit Min of Result Average of Result Count of Result Count of LT

13.00
$5.00

4600.00
1800.00
3270.00
1200.00
5200.00
962.00
1300.00
640.00
10%0.00
2260.00
3320.00
1870.00
706.00
700.00
600.00
12800.00
527.00
592.00
700.00
500.00
500.00
700.00
500.00
500.00
667.00
600.00

4

=

ek i
*

Page 8

10.00
10.00

4600.00
1800.00
2900.00
¥200.00
4200.00
500.00
1200.00
500.00
$00.00
1600.00
2470.00
1600.00
600,00
500.00
600.00
10200.00
500.00
500.00
577.00
500.06
500.0¢
589.00
500,00
500.060
500,00
600.00

Thans’

1.50
12.75

4600.00
1800.00
3113.33
1206.00
4816.67
720.67
1250.00
546.67

. 988.00
1920.00
2804 .00
1723.33
651.86
599.33
600.00
11500.00
513.50
546.00
611.00
506.00
509.00
637.00
500.00
500.00
583.50
600.00
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4709792

200 WEST GROUNDUATER CONTAMINAHT REPORT

Constituent

........................................

Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Ftuoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Ftuoride

Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,

Low Detection Level
Low Detection Levet
Low Detection Level
Low Detection Level
Low Detection Level

2-W19-13
2-Wi19-15
2-U19-16
2-\19-18
2-\19-2
2-Ui%-20
2-U19-24
2-W19-25
2-U19-27
2-W19-3
2-W9-9
2-w22-12
2-uze-22
2-\7-6
6-29-78
6-32-708
6-32-72
6-32-77
6-35-66
6-38-70
6-40-62
6-44-64
&-47-¢8

2-yto-4
2-uie-9
2-414-2
2-W14-5
2-W14-6

Nax of Result Min of Result Avearage of Result Count of Result Count of LT

$60.00
705.00
892.00
655.00
500.00
1700.00
1850.00
1700.09
500.00
600.00
756.00
600.00
504.00
500.00
625.00
509.00
560.00
676.00
521.00
691.00
547.00
745.00
744.00

2830.00
4730.00
1110.00
1750.00
3620.00

Page 9

500.00
500.00
500.00
509.00
500.00
500.00
500.00
1500.00
500.00
524.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.60
500.00
500.00
520.00
260.00

2830.00
4730.00
1110.60
1750.00
2480.00

-----------------

743.33
560,40
598.40
538.75
500.00
1002.80
870.00
1600.00
5060.00
571.50
651.50
550.00
500.80
560.00
568.33
502.25
535.00
598.67
505.25
569.20
526.67
54%9.08
607.67

2830.0¢
4730.00
1110.00
1750.00
211.11

...............
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4709192 200 WEST GROUNDWATER CONTAMINANT REPORT Page 16

Constituent Welt Max of Result Min of Result Average of Resuit Count of Result Count of LT
Fluoride, Low Detection Levet 2-ut5-10 383.00 383.00 383.00 1 0
Fluoride, Low Detection Level 2-415-11 4B4.00 484.00 484.00 1 0
fluoride, Lou Detection Level 2-W18-15 279.00 279.00 279.00 1 1]
Fluoride, Low Detection Level 2-W8-5 649.00 449.00 649.00 1 0
Fluoride, Low Detection Level 2-H19-13 595.08 595.00 595.00 1 o
Fluoride, Low Detection Level 2-u19-15 520,00 396.00 4#43.33 3 0
Fluoride, Low Detection Level 2-H19-16 612.00 515.00 562.33 3 0
Fluoride, Low Detection Level 2-419-18 4£10.00 410.00 410.00 1 )}
Fluoride, Low Detection Level 2-419-19 341.00 341.00 341.00 1 0
Fluoride, Low Detection Level . 2-\19-20 339.00 272.00 305.50 2 0
Fluoride, Low Detection Level 2-W19-21 231.00 205.00 218.00 2 0
Fluoride, Low Detection Level 2-W19-23 418,00 418.00 418.00 1 0
Fluoride, Low Detection Level 2-W19-24 367.00 322.00 344.50 2 0
Fluoride, Low Detection Level 2-W9-25 370.00 370.00 370.00 1 0
Fluaride, Low Detection Level 2-\19-26 376.00 376.00 376.00 1 0
Fluoride, Low Detection Level 2-Wie-3 535.00 538.00 - 538.600 1 0
Fluoride, Low Detection Level 2-Wt9-5 469.00 469.00 469.00 1 0
Fluoride, Low Detection Level 2-419-9 644,00 574.00 607.33 3 0
Fluoride, Low Detection Level 2-022-1 471.00 471.00 471.00 1 0
Fluoride, Low Detection Level 2-N22-12 528,00 528.00 "528.00 1 0
Fluoride, Low Detection Level 2-U22-20 217.60 217.00 217.00 1 0
Fluoride, Lou Detection Level 2-W22-22 467.00 467.00 467.00 1 0
Fluoride, Low Detection Level 2-w22-26 469.00 469.00 449.00 1 0
Fluoride, Low Detection Level 2-W23-10 283.00 240.00 258.67 3 0
Fluoride, Low Detection Level 2-w27-1 267.00 267.00 267.00 1 0
Fluoride, tow Detection Level 6-29-78 470.00 433.00 455.33 3 1]
Fiuoride, Low Detection Level 6-32-70B 433,00 393.00 409.67 3 1]
Fluaride, Low Detection Level 6-32-72 396.00 356.00 380.67 3 0
Fluoride, Low Detection Level 6-32-77 630.00 4B87.60 556.33 3 0
Fluoride, Low Datection Level 6-35-66 353.00 309.00 333.33 3 g
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200 WEST GROUNDWATER COMTAMIHANT REPORT

Constituent

----------------------------------------

Fluoride,
Fluorida,
Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,
Fluoride,

Low Detection Level
Lou Detection Level
Low Detection Level
Low Detection Level
Low Detection Level
Low Detection Level
Low Detection Level
Lou Detection Level
Low Detection tevel
Low Detection Level
Low Detection Level
Low Detection Leval
Low betection Level

Gross alpha
Gross alpha
Gross alpha-
Gross alpha
Gross alpha
Gross alpha
Gross slpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross atpha
Gross alpha
Gross alpha
Gross alpha

------------

6-35-70
6-35-78A
6-36-61A
6-37-82A
6-38-65
6-38-70
6-39-79
6-40-62
6-43-88
6-44-64
6-45-69A
6-47-60
6-48-T1

2-W10-14
2-W10-3
2-H10-8
2-410-¢
2-01i-11
2-U11-14
2-H11-23
2-411-24
2-W1-7
2-W14-10
2-Wt4-2
2-W14-6
2-H15-10
2-M15-11
2-W15-15

Page 11

Aderru L
2 %
e
£t
L3y
L
S
wEsw—
Y

Max of Result Min of Result Average of Result Count of Result Count of LT

353.00
368.00
363.90
219.00
262.00
410.00
399.00
352.00
204.90
356.00
359.00
409.00
430.60

1.64
18.40
1.41
3.93
3.16
273.00
1.2%
.56
13.20
5.76
1.16
2.45
1.03
1.64
3.72

353.00
368.00
315.00
219.00
262.00
326.00
384.00
334.00
204.00
348.00
359.00
559.00
430.00

1.35
9.25
.53
2.19
2.69
173.00
1.05
.23
.87
5.25
.n
.02
.78
1.08
2.18

353.00
368.00
333.00
219.00
262.00
375.33
391.00
341.33
204.00
351.00
359.00
584.900
430.00

1.50
12.53
97
3.06
2.63
239.80
1.18
1
3.n
5.51
94
1.36
.90
1.36
2,86

---------------
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Constituent

........................................

Gross alpha
Gross alpha
Gross alpha
Gross slphs
Gross atpha
Grogs alpha
Gross alpha
Gross alpha
Gross alphe
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross slpha
Gross alpha
Grogss alpha
Gross alpha
Gross alpha
Gross alpha
Grass aipha
Gross atpha
Gross alpha
Gross alpha
Gross slpha
Gross alpha
Gross alpha
Gross alpha

2-W15-16
2-W15-17
2-uis-18
2-wi5-2

2-Wi5-3

2-W15-6

2-W15-7

2-u18-15
2-w18-17
2-W18-20
2-W18-21
2-W18-24
2-W18-5

2-W18-7

2-09-11
2-W19-12
2-u19-13
2-019-14
2-N19-15
2-W19-16
2-W19-17
2-419-13
2-Wi9-19
2-419-2

2-W19-20
2-u19-21
2-w19-23
2-19-24
2-N19-25
2-u19-26

.89
1.69
1.43

48

49.20
1.50
2.41

20.40
1.94
1.14

.
2570.60
2.9
8.48
4.37
235.00
98%.00
36.10
3710.00
594.00
114.00
39t.00

16.10

208.00
469.00
285.00
305.00

S
=

Page 12

£

Hin of Result Average of Result Count of Result Count of LT

2.7
1.28
1.26
34
1.02
49
.46
30.80
-.20
A7
19.70
1.16
1.02
-1
1930.00
2.1
in
1.20
49.30
407.00
17.10
1930.00
285.00
75.10
213.00
11.80
94.60
273.00
154.00
189.60

-----------------

3.18
1.48
t.37
.57
1.42
1.05
47
40.48
.33
1.15
20.05
1.55
1.08
.25
2323.33
2.88
6.55
3.10
142.13
695.00
22.93
2553.85
504.44
93.56
349.85
14.08
150.13
373.08
217.45
246.57

---------------
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4/09/92 200 WEST GROUNDWATER COMTAMINANT REPORT Page 13
Constituent Well Max of Result Min of Result Average of Result Count of Result Count of LT
Gross alpha 2-u19-27 2.77 7.04 8.39 5 0
Gross alphe 2-H19-3 3100.00 1610.00 2130.00 135 0
Gross alpha 2-H19-9 1350.00 613.60 900.57 7 4]
Gross alpha 2-w2z-1 5.78 1.74 4.03 4 0
Gross aipha 2-H22-10 .M -.09 1.70 5 3
Grass atpha 2-w22-18 5.M t.02 2.05 5 0
Gross alpha 2-w22-2 6.17 4.93 5.36 5 0
Gross aipha 2-w2z-21 13.60 11.60 12.60 2 0
Gross slpha 2-w22-22 6.356 .68 2.13 5 a
Gross aipha 2-423-10 39.50 17.10 27.47 11 0
Gross alpha 2-z23-11 17.20 10.60 15.08 5 0
Grosg atpha 2-u23-4 59.90 21,56 .21 9 0
Gross atpha 2-u23-8 3.78 3.78 3.78 ] 0
Gross alpha 2-423-9 56.50 17.50 23.38 13 1]
Gross atpha 2-MN26-3 1.14 .76 95 2 0
Gross alpha 2-u26-6 1.35 .95 1.10 2 0
Gross alphs 2-w27-1 13.00, 5.24 8.63 S 0
Gross slpha 2-Wb-2 2.16 48 1.32 2 1
Gross alpha 2-ur-2 1.3 64 1.19 2 1
Gross alphs 2-NT-4 1.87 .38 1.20 3 1
Gross alpha 2-W7-5 ] 1.59 1.18 1.3¢9 2 ]
Gross alpha 2-ur-6 28.40 8.88 18.684 2 0
Gross alpha 2-ua-1 1.81 .87 1.34 2 1
Gross alpha 2-u9-1 1.87 1.77 1.82 2 0
Gross alpha 6-29-78 1.7 92 .30 6 1
Gross alpha 6-32-62 2.49 1.70 1.95 4 1]
Gross alphs 6-32-708 2.17 59 1.43 2 1
Gross alphs 6-32-72 99 -.22 .24 7 -]
Gross alphs 6-32-77 2.16 .88 1.73 [ 0
Gross alpha 6-35-66 2.40 1.3% 1.74 3 o
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Constituent

----------------------------------------

Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross alpha
Gross stpha
Gross atpha

Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Grass beta
Gross beta
Grass beta
Grogs beta
Gross beta
Gross beta

6-35-T8A
6-36-61A
6-36-618
6-38-70
6-39-79
6-40-62
6-43-88
6-44-64
6~45-69A
6-47-60
6-48-71

2-410-1
2-w10-13
2-W10-14
2-W10-15
2-W10-16
2-W10-3
2-W10-4
2-yt0-8
2-W10-9
2-41i-1
2-411-14
2-H11-15
2-411-18
2-W11-23
2-¥11-24
2-uUn-7
2-W1i4-10

15.40
1.75
2.64

52.20

10.10
2.65

39
3.00
1.76
2.14
1.80

49.30
10.20
7.50
45.20
17.80
163.00
72.90
17.50
49.80
54.40
193.00
22.90
70.10
13.30
8.%0
66.00
20.3¢

L |

P
it

i

Page 14

9.73
1.43
~.03
19.40
6.50
1.56
-1t
1.33
1.09
1.42
.72

32.10
4.84
2.02

45.20

17.80

28.70

54.10
2.79

45.40

53.20

72.80

14.40

64.70
3.82
5.99

22.00
5.78

-----------------

13.17
1.59
76
42.21
8.09
1.9
07
1.95
1.37
1.78
1.26

* 49.80
6.9
5.18
45.20
17.80
90.33
67.00

8.85
48.20
53.80

125.53

18.75

67.40
¢.21
7.45
50.28
12.09

---------------
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Constituent

........................................

Gross beta
Gross bets
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Grass beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross betn
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta

............

2-U14-6
2-415-10
2-415-1
2-W15-15
2-"15-16
2-"i5-17
2-Wi5-18
2-015-19
2-W15-2
2-Wi15-20
2-W15-24
2-415-3
2-W15-4
2-\15-6
2-W15-7
2-ut5-8
2-U18-15
2-u1s-17
2-Uu1s-20
2-H1s-21
2-u18-22
2-W18-23
2-W18-24
2-W1B-26
2-W1B-5
2-W18-7
2-V18-9
2-019-1

54.40
39.90
40.60
14.00
16.30
7.15
11.30
10.60
8.82
11.60
6.82
7.57
2.54
128.00
10.10
4.95
20.30
336.00
16.60
24.60
%.78
9.25
6.46
&M
1.37
7.08
8.13
10.90
9.82
8.69

F o d

SfH
O o
ey
Bl

Page 15

34.50
25.60
9.79
12.70
15.00
3.03
5.05
3.43
4.52
16.30
3.41
2.85
2.54
.20
8.57
3.68
19.70
18.80
7.16
-1.28
.70
1,39
2.29
49
2.56
4.94
6.95
3.16
1.20
8.69

Lot

-----------------

h4.45
2.5
17.19
13.35
15.65
&.97
7.7
7.61
6.57
10.95
&9
.21
2.54
96.75
9.34
4£.33
20.00
79.22
12.02
3
4.16
6.53
5.09
3.16
4.04
6.01
7.54
6.29
4.0
8.59

---------------
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Constituent

LR L L L T L W O RSy

Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross bets
Gross beta
Gross beta
Gross beta
Gross beta
Grogs beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Grogs beta
Gross heta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta

2-W19-11
2-W19-12
2-Wi9-13
2-Uig-14
2-W19-15
2-U19-16
2-u19-17
2-W19-18
2-419-19
2-W19-2

2-W19-20
2-Wi9-21
2-W19-23
2-W19-24
2-W19-25
2-W19-26
2-i19-27
2-419-28
2-419-3

2-"19-3

2-u19-9

2-w22-1

2-422-10
2-u22-12
2-u22-18
2-422-2

2-422-20
2-u22-21
2-w22-22
2-422-26

Max of Result Min of Result Average of Result Count of Result Count of LT

3160.00
339.00
18.70
11.50
325.00
1540.00
63.60
6180.00
1756.¢0
163.00
2610.00
11.60
632.00
3430.00
5110.60
799.00
13.60
393.00
2870.00
27.30
1100.00
30.80
64,80
9.61
18.50
40.00
32.40
{70.00
7.64
23.30

Midi%6.21 10

Page 156

-------------

278.60
108.60
12.99
6.32
78.20
286.00
45.70
396.00
533.00
66.50
753.00
3.32
134.00
1650.00
1910.00
222.60
.n
328.00
239.00
17.90
353.00
27.80
32.80
5.17
12.40
15.40
19.70
164.00
3.4
18.80

2154.50
261.33
15.82
8.98
201.48
8.67
50.25
3254.06
1057.05
120.90
1360.11
7.50
308.18
2497.65
3271.88
498.33
8.26
360.50
1627.78
22.60
669.7
29.15
48.22
7.95
14.40
22.42
27.53
167.00
5.5
21.65
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Constjtuent el Max of Result Min of Result Average of Result Count of Result Count of LT
Gross beta 2-423-1 404,60 11.40 B84.37 [} 0
Gross beta 2-W23-10 44,10 B.45 17.98 1n 0
Gross beta 2-423-11 8.59 4.10 6.48 é 0
Gross beta 2-W23-2 1180.00 102.00 541.41 17 0
Gross beta 2-u23-3 131.00 33.70 82.45 1.3 0
Gross beta 2-W23-4 77.70 7.50 43.25 13 1]
Gross beta 2-we3-7 1200.00 187.00 394.88 17 0
Gross beta 2-423-8 3.78 3.78 3.78 1 1]
Gross beta 2-u23-9 51.10 10.10 18,01 17 0
Gross beta 2-W26-3 3.32 2.79 3.00 3 ]
Gross beta 2-U26-6 6.56 4.41 5.54 3 g
Gross beta 2-w27-1 9.1 4.96 7.36 8 0
Gross beta 2-Wa-2 16.40 10.20 13.10 8 0
Gross beta S 2w 7.12 2.65 §.22 7 1
Gross beta 2-W7-2 6.79 in 4.280 7 0
Gross bets 2-u7-3 8.75 1.77 5.10 8 2
Gross beta 2-W7T-4 15.70 7.79 12.10 ] 0
Gross beta 2-W7-5 15.40 5.16 9.27 7 0
Gross beta 2-N7-6 55.10 7.63 23.23 7 0
Gross beta 2-4r-7 4.51 2.67 3.59 2 0
Gross beta 2-ur-8 8.74 3.9 6.35 2 0
Gross beta 2-N7-9 7.8 5.86 6.85 2 0
Gross beta 2-48-1 8.27 4.24 6.24 7 0
Gross beta 2-u9-1 10.90 3.67 .21 7 0
Gross beta 6-29-78 4,75 1.61 2.80 8 3
Gross beta 6-32-62 92.02 6.04 7.28 5 0
Gross beta 6-32-708 40.00 23.80 33.58 8 0
Gross beta 6-32-72 18.70 2,51 12.04 8 0
Gross beta 6-32-77 5.1 3.06 4.06 7 0
Gross beta 6-35-66 12.20 7.24 10.28 3 o
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Constituent

.......................................

Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross bata
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta

lodine-§2¢ (Drinking Uater Stendard)
Iodine-129 (Drinking Vater Standard)
lodine-12% (brinking Water Standard)
Todine-129 (brinking Water Standard)
lodine-129 (Drinking Mater Standard)
Todine-129 (Drinking Water Standard)
lodine~129 (Drinking Water Standard)
lodine-129 (Prinking Water Standard)
lodine-129 (Drinking Watar Standard)
lodine-129 (Drinking Water Standard)
lodine-129 (brinking Water Standard)
lodine-129 (Drinking Water Standard)
lodine-129 (brinking Mater Standard)
lodine-129 (Drinking Water Standard)

6-35-70
6-35-78A
6-36-61A
6-36-618
6-37-82A
6-38-65
6-38-70
6-39-79
6-40-62
6-43-88
6-44-64
6-45-69A
6-47-60
6-4B-T1

2-410-3
2-wi1-14
2-u11-3
2-Wiz-1
2-u15-7
2-W19-15
2-U19-16
2-W19-18
2-W19-19
2-419-2
2-w19-20
2-W19-23
2-W19-24
2-W19-25

200 WEST GROUNDMATER CONTAMINANT REPORT

32.80
9.88
9.80
9.75
8.Mm

20.00

437.00
6.09

10.30
6.65

21.40
3.63
7.96
5.01

A7
2.24

.10

.24

.10
2.68
4.56
6.12
1.77
7.10
2.33
1.29
1.97
2.22

Page 18

17.30
.24
7.04
5.15
59N

14.10

252.00
3.67
4.33
1.87

18.30
3.24
5.73
2.09

A7
2.2

.10

24

.10
1.29
2.25
6.12
1.7
7.1
2.33
1.29
1.97
2.22

.................

23.02
.05
8.42
7.41
6.85
16.42
338.89
4.97

7.08
3.88
19.88
3.48
6.52
3.3

A7
2.24
.10

10
1.99
3.4
6.12
1.7
7.10
2.33
1.29
1.97
2.2
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Constituent

----------------------------------------

Todine-129 (Drinking Water
lodine-129 (Drinking Water
lodine-129 (Drinking Water
Todine-129 (Drinking Water
lodine-129 (Drinking Water
Todine-129 (Drinking Water
lodine-129 (Drinking Water
lodine-129 (brinking Water
lodine~-129 (Drinking Water
lodine-129 (Drinking MWater
{odine-129 (Drinking Water
lodine~-129 (Drinking Water
lodine-129 (Drinking Water
lodine-129 (Drinking Water
lodine-129 (Drinking Water
Iodine-129 (Drinking Water
Todine-129 (Prinking Water

iltrate
Hitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate

Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)
Standard)

2-Ui9-28
2-ut9-3
2-419-9
2-w21-1
2-u22-20
2-y22-22
2-u2R-7
2-u22-9
2-\23-9
2-u27-1
6-32-62
6-32-708
6-35-66
6-35-70
6-38-65
6-38-70
6-40-62

2-U10-13
2-U1D-14
2-W10-15
2-410-16
2-W10-4
2-W10-8
2-W10-9
2-W011-14
2-M11-23
2-1-7
2-W14-10

-------------

R
15.50
1.54
3.37
1.21
2.18
1.63
23.90
41
34
06
3.25
6.56
8z.80
3.51

1.99

.27

51000.00
22200.00
292000.00
163000.00
222000.00
32200.00
426000.00
125000.00
34000.00
215000,00
101000.00

‘g
*
A

£}

Page 19

-------------

57
5.58
1.54
3.37

34
2.04
1.63

23.90

41
-.00

.02

.73
1.49

10.30

.92

.32

.03

7700.00
18500.00
292000.00
163000.00
194000.00
32200.00
356000.00
116000.00
34600.00
203000.00
500.00

£
10.54
1.54
3.37
.83
2.1t
1.63
23.90
41
A7
.04
2.0
4.03
25.58
1.8
1.24
.15

13355.060
20960.00
292000.00
163000.00
208666.67
32200.00
381000.00
121333.33
34000.00
2090400.00
38600.60

---------------
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Constituent Well Hax of Result Min of Result Average of Result Count of Result Count of LT
Nitrate 2-H14-2 65300.00 52100.00 £0000.00 3 ]
Nitrate 2-U14-5 290000.00 49400.00 135933.33 3 0
Nitrate 2-H14-6 51400.00 145090.00 23490.00 10 0
Nitrate 2-415-10 101690.00 38800.00 64220.00 5 0
Nitrate 2-"15-11 131000.00 95000.00 108000.00 3 0
Nitrate 2-u15-12 124000.00 116000.00 118666.67 3 1]
Nitrate 2-M15-15 26700.00 4490.00 11532.86 7 0
Nitrate 2-H15-16 76900.00 67000.00 7i085.71 7 0
Nitrate 2-W15-17 23200.00 16700.00 19100.00 5 0
Nitrate 2-415-18 £5700.00 68900.00 76350.00 ] 0
Nitrate ' 2-415-19 95400,00 82400.00 B8960.00 2 (i
Witrate 2-415-20 8500.08 T200.00 7850.00 2 1]
Ritrate 2-Wi5-24 2800.00 2800.00 2800.00 1 1]
Nitrate 2-ut5-4 662004.00 39700000 529500.00 2 )
Hitrate 2-u15-7 56200.00 54800.00 55500.00 2 0
Nitrate 2-u15-8 139000.00 71100.00 105050.00 2 0
Nitrate 2-W18-15 1570.00 1200.00 1396.67 3 0
Nitrate 2-W18-17 2810000.00 500.00 562900.00 5 2
Nitrate 2-M18-20 600,00 560.00 533.33 3 2
Kitrate 2-H18-21 3000.00 2200.00 2490.00 7 0
Nitrate 2-H18-22 17309.00 13800.060 15883.33 é 0
Nitrate 2-Wi8-23 6800.00 5620.00 6210.00 9 0
Nitrate 2-u18-24 237060.00 15600.00 19814.29 7 0
Nitrate 2-H18-26 8600.00 5700.00 7150.00 2 0
Nitrate 2-W1B-4 £5300.00 39100.00 47856.67 3 1]
Nitrate 2-W18-5 277000.00 255000.00 263666.67 3 1]
Hitrate 2-u18-8 5000.00 5000.00 5000.00 1 [t]
Nitrate 2-Wi8-9 4770.00 1400.00 3085.00 2 0
Nitrate 2-319-1 1300.00 1300.00 1300.00 1 0
Nitrate 2-419-11 93100.00 44800.00 68950,00 2 0
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Constituent

........................................

Nitrate
Ritrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Hitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Hitrate
Nitrate
Nitrate
Ritrate
Nitrate
Hitrate
Hitrate

2-H19-12
2-W19-13
2-W19-15
2-W19-16
2-W19-18
2-W19-19
2-ui9-2
2-W19-20
2-Wi9-21
2-419-23
2-W19-24
2-W19-25
2-\19-26
2-u19-27
2-W19-28
2-u19-3
2-U19-5
2-Wi9-9
2-uz2-1
2-422-12
2-u22-2
2-wz22-20
2-u22-22
2-\22-26
2-w23-16
2-423-11
2-u23-4
2-423-9
2-W26-3
2-H26-6

Page 21

Max of Result Win of Result Average of Result Count of Result Count of LY

16700.00
21000.00
10690006.00
50900.00
146000.00
1266000.00
245000.00
1650000.00
700.00
586000.00
1230006.00
931006.00
1300000.00
$00.00
2T7000.60
56100.00
2430.00
34400.00
12400.00
2400.00
6100.00
199005.00
24900.00
15000.00
158000080
1200.08
1600.00
4300.00
1800.00
3400.00

16700.00
17096.90
10300.00
39100.00
33900.00
1250000.00
245000.00
940000.00
500.00
495000.00
584000.00
804000.00
1300000.08
900.00
264000.00
27100.00
2100.00
16200.00
3830.00
1300.00
6100.00
124000.00
2810.00
12600.00
101000.00
1200.00
1000.00
4300.00
1600.00
3400.00

-----------------

16700.00
19166.67
93040.80
46700.00
99325.00
1265000.00
245000.00
1014000.00
560.00
540500.00
952200.00
857500.60
1300000.00
900.00
271500.00
41450.00
2265.00
21875.00
7443.33
1845.00
6100.00
151250.00
16422.00
13900.00
126800.00
1200.00
1000.60
43060.00
1800.00
3400.00

-k b ok wmd WOV = WSS RN VNV e R U N -
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Constituent well Mex of Result Min of Result Average of Result Count of Result Count of LT

.........................................................................................................................

L ZA

Nitrate
Nitrate
Hitrate
Nitrate
Hitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Hitrate
Nitrate
Nitrate
Nitrate
Nitrate
Hitrate
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
Ritrate
Nitrate
Nitrate
Nitrate
Hitrate
Nitrate
Nitrate
Nitrate

2-u27-1
2-Us-2
2-U7-1
2-W7-2
2-u7-3
2-W7-4
2-W7-5
2-4t-6
2-H7-7
2-\7-8
2-Ur-9
2-uB-1
2-49-1
6-29-78
6-32-708
6-32-72
6-32-77
6-35-66
6-35-70
6-35-T8A
6-36-61A
6-36-61B
6-37-82A
6-38-65
6-38-70
6-39-79
6-40-62
6-43-88
6-44-64
6-45-69A

70500.00
80700.00
45100.00
42000.00
88060.00
78800.00
50300.00
8400.00
11600.00
26600.00
17800.00
30400.00
20300.00
8660.00
19700.00
9170.00
5770.00
28500.00
29200.00
1100.00
21600.00
9300.00
39300.00
171000.00
276000.00
6360.00
46500.00
9400.00
55000.00
25600.00

29060.00
24600.00
41700.00
23600.00
2040.60
72300.60
42400.00
5300.00
104600.00
25300.00
17300.00
27900.00
17000.00
7410.00
18%006.00
8470.00
5530.60
23500.00
26900.00
500.00
20800.00
$300.00
39300.00
161000.00
220000.00
4000.00
41100.00
9400.00
45800.00
21400.00

47583.33
68050.90
43442.86
28914.29
3742.50
74800.00
45600.00
6184.29
11100.00
25950.00
17550.60
29371.43
18828.57
1953.33
18950.00
8863.33
5646.67
25125.00
28200.00
749.90
21209.05
9300.00
39300.00
16500000
243400.00
5910.00
44600.00
9400.00
52440.00
23500.00
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Constituent

----------------------------------------

Nitrate
Nitrate

Plutonium-239/40
Plutonium-239740
Plutonium-239/40
Plutonium-239/40
Plutonium-239/40
Plutonium-239/40
Plutonium-239/40
Plutonium-239/40
Plutonium-239/40

Technetium-99
Technetium-99
Technetium-99
Technetium-99
Technetium-99
Technetium-99
Technetium-99
Technetium-99
Technatium-99
Technetium-99
Technet iun-99
Technetium-99
Technet jum-99
Technetium-99
Technetiun-99

2-W10-13
2-W15-17
2-015-8
2-U18-17
2-W19-23
2-Wi9-24
2-W19-25
2-w22-2
2-u7-3

2-410-1
2-410-13
2-W11-18
2-W14-2
2-U15-15
2-u15-16
2-N15-17
2-W15-18
2-W15-19
2-W15-4
2-H18-24
2-418-3
2-u19-1
2-419-11
2-W19-12

200 WEST GROUNDWATER COMTAMINANT REPORT

Max of Resuit Min of Result Aversge of Result Count of Result Count of LT

23500.00
25100.00

05
04
8.27
.43
.06
.12
05
.12
M

514.00
26.90
558.00
351.00
12.60
18.70
17.00
27.40
.40
49.20
46.00
20.40
46.70
2870.00
2350.00

Page 23

21700.80
25100.00

-.00
-.00
8.27
-.00
-.00
-.00
-0

.12
-.00

500.00
17.30
15.40
247.00
2.35
11.80
7.95
-1.98
31.40
46.00
-1.90
.15
24.40
355.00

701.00

L5y
a

T
neeserran

.................

227133.33
25100.00

.0
.0
8.27
.05
.01
.02
.01
.12
00

507.00
20.73
285.70
299.00
| 5.85
13.70
12.56
10.62
31.40
47.60
8.1
13.78
33.67
1768.33
1525.50

---------------
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4709792 200 WEST GROUNDWATER CONTAMINAMT REPORT Page 24

Constituent Hell Max of Result Min of Result Average of Result Count of Result Count of LT
Technetium-99 2-i9-15 1030.60 657.00 848.40 5 1}
Technetium-99 2-419-16 1720.00 14.30 $150.856 5 1
Technetium-99 2-W19-17 - 178,00 115.00 155.50 & 1]
Technetium-9% 2-Wi9-18 9200.00 967.00 4800,.44 16 0
Technet ium-99 2-319-19 24600.,00 8530.00 13741.25 16 0
Technetium-99 2-0i9-20 25400.00 10606G.00 14054.25 16 0
Technetium-99 2-W19-23 1850.00 907.00 1270.27 15 0
Technetium-99 2-Wig-24 41000.00 27.20 26975.15 15 0
Technetium-99 2-H19-25 33000.00 8810.00 20057.85 14 0
Technetium-99 2-Hi9-26 7290.0G 1040.00 3168.75 8 0
Technat iun-99 2-"19-3 1286.00 ~13.70 o73.79 13 1
Fechnetium-99 2-u19-5 117.00 72.90 94.95 2 1]
Technetiun-99 2-w9-9 1020.00 265.00 563.80 5 0
Yechnetium-99 2-W22-18 69.40 62.50 65.95 2 0
Technetium-99 2-W22-20 184.60 178.00 181.00 2 0
Technetium-9¢ 2-U23-10 19.80 4.70 12.25 2 1
Technetium-99 . 2-u23-2 5150,00 103.00 2760.82 17 0
Technet ium-99 2-w23-7 7830.00 117.00 2279.82 17 0
Technetium-99 2-M23-9 81.20 25.50 53.35 2 0
Technetium-99 2-W6-2 107.00 69.40 Bs.27 7 0
Technetium-99 2-4r-1 8.22 5.83 6.88 -] 3
Technetium-99 2-ur-2 8.17 2.77 4.96 ] 5
Technetium-99 2-HT-4 81.20 65.20 3.9 7 0
Technetium-99 2-7-5 39.40 19.50 32.38 é 0
Technetium-99 2-u7-8 9.86 9.86 9.86 1 0
Technetium-99 2-ws-1 18.10 12.80 15.97 [ 0
Technetium-99 2-W9-1 19.20 3.95 14.1 é 1
Technetium-99 6-32-708 210.00 189.00 199.33 3 0
Technetium-99 6-32-72 86.40 47.70 64.13 3 0
Technetium-99 6-35-66 44.70 37.40 40.87 3 1]
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Constituent

-------------------

Technetium-99
Technetium-99
Technetium-99

Trichloroethylene
Trichioroethylene
Trichloroethylene
Trichloroethylene
Trichloroethylene
Trichloroathylene
Trichloroethylens
Trichloroethylens
Trichloroethylene
Trichloroethylene
Trichloroethylene
Trichloroethylene
Trichloroethylene
Trichloroethylene

Tritium
Tritium
Tritium
fritium
Tritiun
Tritium
Tritiun
Teitiom
Tritium

200 WEST GROUNDWATER CONTAMINANT REPORT

6-35-70
6-38-65
6-38-70

2-Wi0-4
2-ute-9
2-ut1-7
2-Wi14-2
2-Hi5-19
2-4i5-11
2-W15-12
2-W15-16
2-W15-4
2-Mi5-7
2-Wi8-17
2-W22-20
2-WT-7
6-38-70

2-W10-1
2-410-13
2-u10-15
2-W10-16
2-410-3
2-W10-4
2-U10-5
2-uio-8
2-W10-9

Page 25

Hax of Result Min of Result Average of Result Count of Result Count of LV

135.00
92.40
4230.00

28.00
19.00

7.00
12.00

8.00
11.00
10.00
50.00
12.00
12.00

15.00°

41.00
6.00
8.00

54800.90
421.00
60600.00
53200.00
118000.00
88500.00
9616.00
4090.00
65000.00

.50
92.40
2376.00

22.00
15.00
6.00
8.00
7.00
9.00
8.03
5.00
11.90
10.00
5.08
25.00
5.00
3.00

53700.00
13.00
60600.00
53200.00
107600.00
76300.00
9310.00
2730.00
57900.00

118.13
92.40
3352.50

2:.33
17.00
6.50
10.33
7.50
10.00
8.67
13.00
1.50
11.00
7.50
.75
5.50
4.20

54250.00
253.43
60600.60
53200.00
112500.00
82400.00
9560.00
3353.33
60633.33

---------------
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Constituent

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Fritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

2-Hi1-14
2-uin-23
2-Wi1-3

2-ui1-9

2-¥12-1

2-Hi4-10
2-Ula-2

2-W14-5

2-Uis-6

2-315-16
2-415-11
2-\15-15
2-415-16
2-315-17
2-415-18
2-ui5-19
2-415-2

2-U15-24
2-W15-4

2-915-7

2-\1iB-15
2-8-17
2-418-20
2-W18-21
2-Wi8-22
2-u18-23
2-"18-26
2-W19-11
2-W19-12
2-W19-13

560.00
2740.00
6730.00
1760.00

80300.00
6280.00
11400.060
7110.00
18100.00
680.60
33700.00

261.00

472.60

301.00
1190.¢0

252.00

202000,00
2040.00

484.00
3300.G0

521.00

734.00
1150.69

615.00

256.00

886.00

8156.00

593.00

Page 26

Min of Result Average of Result Count of Resuft Count of LT

2740.00
5650.00
1090.08
51200.00
1780.00
5560.00
4840.00
14700.00
240.00
-13.50
~135.00
-23.80
1956.00
103.00
252,08
155000.00
976.00
67.20
-97.90
-58.00
-60.40
-61.20
~77.90
179.00
680.00
282.00
-46.40

6890.00
1080.00
401.00
2740.00
6190.00
1352.50
65750.00
4030.00
8202.00
5975.00
164060.00
407.17
5729.28
32.80
173.15
248.50
646,50
252.00
178500.00
1508.00
192.44
633.96
189.63
248.59
s
169.46
217.50
783.00
469.33
169.32

---------------
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Constituent

........................................

Tritium
Tritium
Tritium
Tritiun
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

2-419-15
2-419-16
2-W19-18
2-W1%9-19
2-W19-2
2-H19-20
2-u19-23
2-019-24
2-U19-25
2-U19-26
2-W19-28
2-419-3
2-W19-5
2-\19-9
2-K21-1
2-W22-1
2-422-10
2-u22-12
2-w22-2
2-422-20
2-u22-22
2-422-26
2-w22-7
2-uz22-9
2-423-10
2-W23-11
2-u23-4
2-w23-8
2-u23-9
2-U26-6

2770.00
2200.60
49560.00
3190.00
T7400.00
3760.00
1990.00
2820.00
3010.00
2096.00
411.00
950.00
826.00
562.00
90400.00
2960.00
121000.00
25200.00
67300.00
216000.00
1810.00
132600.00
364000.00
7560000.00
687006.00
1240.60
5450000.00
178000.00
1520000.00
1450.00

Page 27

779.00
124.00
426.00
1060.00
24700.00
1350.00
456.08
943.00
1350.00
426.00
235.00
334.00
369.60
60.00
82100.69
792.00
93700.00
20100.00
6700.00
193000.00
-127.60
86500.60
335000.80
5880000.00
553000.00
341.00
8510.00
178000, 00
215000.00
~4B8.40

et T

Average of Result Count of Result Count of LT

--------------------------------

1266.00 [}
971.50 [
1866.43 7
1676.67 21
58242.86 7
2033.53 7
874.94 16
1857.06 16
2020.00
1297.11
323.00
535.44
597.50
288.12
86250.00
1683.00
103700.00
22650.00
22066.67
203000.00
1160.43
109250.00
349500.00
6773333.33
605000.00
8777
961154.62
178000.00
1262647.06
509.87
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Constituent Kell Max of Result Min of Result Average of Result Count of Result Count of LT
Tritium 2-\27-1 5760.00 267.00 2694 .88 ] 1
Tritium 2-u6-1 59700.00 59606.00 59650.00 2 0
fritium 2-u46-2 15800.80 16500.00 14009.00 8 0
Tritiom 2-W7-4 850.00 283.00 480.29 4 1
Tritium 2-47-5 BB4.00 113.00 350.50 [ 3
Tritium 2-ur-6 1050.00 590.00 838.83 [ 0
Tritium 2-u7-7 £11.00 355,00 388.00 2 0
Tritium 2-N7-8 517.60 489.00 503.00 2 0
Tritium 2-W9-1 265.60 -123.00 93.15 [ 5
Tritium 6-29-78 498.00 104.00 275.50 ] 3
Tritium 6-32-62 2240.00 1990.00 2124.00 5 0
Tritium 6-32-708 269000.00 231000.00 253166.67 ] 0
Tritium 6-32-72 146000.00 134000.00 139200.09 5 0
Tritium 6-32-77 567.00 64.10 245,82 5 &
Tritium 6-35-66 1210000.00 1100000.00 1155000.00 ] 0
Tritim 6-35-70 1180000.00 787000.00 985142.85 7 0
Tritium &-36-81A 29500.00 29500,00 29500.60 1 0
Tritium 6-35-618 32200.00 77.80 7217.76 5 2
Tritium 6-38-65 452000.00 397000.00 420285.71 7 0
Tritium &§-38-70 1460.00 914.00 1112.80 5 0
Tritium 6-40-62 88100.00 76600.00 B81765.67 é 0
Tritium 6-h&-84 814.00 511.00 664.71 7 0
Urenium 2-¥10-1 2.18 1.84 2.01 2 0
Uranfun 2-u10-13 t.22 49 .M 7 0
Uranium 2-W10-14 .79 36 .62 [ ¢
Uranium 2-410-3 14.80 7.38 11.09 2 0
Uraniwm 2-W10-4 99 {3 .86 2 0
Yranium 2-W10-8 1.15 1.04 1.10 2 0
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Constituent

........................................

Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Urenium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium

2-R10-9

2-411-14
2-W11-3

2-Hii-9

2-W14-10
2-W14-2

2-W14-5

2-W14-6

2-415-15
2-H15-16
2-W15-17
2-H15-18
2-415-19
2-W15-20
2-W15-24
2-H15-4

2-W18-17
2-W18-20
2-418-21
2-W18-22
2-Wi8-23
2-W18-24
2-u18-26
2-"19-1

2-¥19-1
2-419-15
2-W19-16
2-W19-18
2-W19-19
2-u19-2

.............

2,38
207.00
1.29
1.08
1.10
1.07
.7
.72
3.64
3.52
69
.80
1.39
1.65
.67
£.51
.43
-t
24.00
.88
2.1
1.10
2.13
4.39
1030.90
27.70
478.90
1130.00
547.00
8.80

Page 29

Hin of Result Average of Result Count of Result Count of LT

-------------

1.94
207.00
J2
1.08
1.10
.95
48
.63
2.33
1.41

.58

61

.53

.67
2.70
43
1.1
14.20
51

.61

.64
1.41
4.39
1030.00
27.70
478.00
1130.00
547.00
8.80

2.16
207.00
1.00
“1.08
1.16
1.0

.68
3.10
2,23

.59

1.7
4.39
1030.00
21.70
478.00
1436.00
547.00
8.80

---------------
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Constituent

_______ R T T

Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Urenium
Uranium
Uraniun
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uranium
Uraniuns
Uranium
Uranium
Uranium
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